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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new acrylic polymer in 
which polymer end groups are highly controlled by polymerizing 
an acrylic monomer in the presence of a metallocene catalyst 
and a thiol compound having at least one reactive silyl groups in 
the molecule and obtain a curable composition and a cured 
material from the above acrylic polymer and provide uses 
thereof. 

SOLUTION: This reactive acrylic polymer is obtained by 
polymerizing an acrylic monomer having a polymerizable 
unsaturated bond in the presence of a metallocene compound 
represented by the formula {M is a metal of the genus 4A, 4B or 
5A of the periodic table, chromium, ruthenium or the like; R1 
and R2 are each an aliphatic hydrocarbon group, alicyclic 
hydrocarbon group, aromatic hydrocarbon group or silicon- 
containing group which may each be substituted, hydrogen 
atom, single bond or the like; (a) and (b) are each an integer of 
1-4; X is a hydrocarbon group or a halogen atom; (n) is 0 or an 
integer of [(valence of the metal M)-2] and thiols having at 
least one reactive silyl group in the molecule. The polymer is 

characterized in that the residue S-RO (RO is a group having a reactive silyl group) obtained by leaving 
hydrogen atom from thiols having a reactive silyl group is bound to at least one end of the polymer. 
This curable acrylic polymer, this curable composition, this cured material and uses thereof are each 
formed from the above reactive polymer. 
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♦ NOTICES * 

iTPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Reactant acrylic polymer which comes to carry out the polymerization of the acrylic monomer 
which has a polymerization nature unsaturated bond under existence of the thiols which have at least one 
reactant silyl radical in the metallocene compound expressed with a degree type [I] and a molecule, and is 
characterized by for residue-S-RO (however, for RO to be a radical which has a reactant silyl radical) in 
which the hydrogen atom was desorbed from the thiols which have a reactant silyl radical at the end of at 
least 1 to have joined together; 
[Formula 1] 

o 

•••[!] 



In [, however the above-mentioned formula [I], M is a metal chosen from the group which consists of the 
metal of a periodic table 4 A group, 4B group, and 5 A group, chromium, and a ruthenium. Rl and R2 
Independently also having a substituent, respectively and having a certain aliphatic hydrocarbon radical and 
a substituent A certain alicycle group hydrocarbon group, at least a kind of radical chosen from the group 
which it also becomes from a certain silicon content radical to also have a substituent and to have a certain 
aromatic hydrocarbon radical and substituent ~ or It is either a hydrogen atom or single bond, and two 
membered-rings [ five ] in the compound by which Rl and R2 are jointly expressed with the above- 
mentioned formula [I] may be combined further. Rl or R2 which plurality adjoins may form cyclic structure 
jointly. Moreover, a and b independently, it is the integer of 1-4, and it is also a certain hydrocarbon group 
or a halogen atom that, as for X, a part of hydrogen atom [ at least ] is permuted by the halogen atom, and n 
is the integer of the valence -2 of 0 or Metal M, respectively — ] . 

[Claim 2] The reactant acrylic polymer given in the 1 st term of a claim characterized by RO which is the 
radical which has said reactant silyl radical having at least one kind of reactant radical chosen from the 
group which consists of a hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy 
silyl radical, a chlorosilyl radical, and a BUROMO silyl radical. 

[Claim 3] The reactant acrylic polymer given in the 1st term of a claim characterized by containing at least 
one kind of compound or the metal chosen from the group which said reactant acrylic polymer becomes 
from the metal contained to the compound expressed with the derivative and ** [I] of the compound 
expressed with the above-mentioned formula [I], and the compound expressed with this type [I]. 
[Claim 4] Reactant acrylic polymer given in the 1 st term of a claim with which the principal chain of said 
reactant acrylic polymer is characterized by having the repeat unit expressed with a degree type [B] in 50 - 
1 00% of the weight of an amoimt; 
[Formula 21 

-CR^R*-CR»- 

C=0 [B] 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
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halogen atom, or carbon numbers 1-3 independently, respectively. RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1-22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
which forms the side chain of this hydrocarbon group or this hydrocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1st class, the amino group of the 2nd class, the amino group of the 3rd class. 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical, At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant functional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further ~ it is --]. 
[Claim 5] The reactant acrylic polymer given in the 1st term of a claim with which weight average 
molecular weight measured by the gel permission chromatography about said reactant acrylic polymer is 
characterized by being within the limits of 1000-300000. 

[Claim 6] The reactant acrylic polymer given in the 1 st term of a claim with which the disprsion index (= 
number average molecular weight / weight average molecular weight) measured by the gel permission 
chromatography is characterized by being within the limits of 1 .2-3.0 about said reactant acrylic polymer. 
[Claim 7] Under existence of the thiols which have at least one reactant silyl radical in the metallocene 
compound expressed with a degree type [I] and a molecule It is the polymer of the acrylic monomer which 
has a polymerization nature unsaturated bond which carried out the polymerization. Residue-S-RO in which 
the hydrogen atom was desorbed from the thiols which have a reactant silyl radical at the end of at least 1 
While having the repeat unit as which the principal chain of this reactant acrylic polymer is expressed in the 
following formula [B] including the reactant acrylic polymer which (however, RO is a radical which has a 
reactant silyl radical) has combined in 99 or less % of the weight of an amount Hardenability acrylic 
polymer characterized by having the repeat unit guided from the polymerization nature imsaturated- 
compound monomer [D] which has one or more reactant silyl radicals in a molecule as repeat units other 
than the repeat unit expressed with this type [B] in the amount of 1 - 50% of the weight of within the limits; 
[Formula 3] 



In [, however the above-mentioned formula [I], M is a metal chosen from the group which consists of the 
metal of a periodic table 4 A group, 4B group, and 5 A group, chromixmi, and a ruthenium. Rl and R2 
Independently also having a substituent, respectively and having a certain aliphatic hydrocarbon radical and 
a substituent A certain alicycle group hydrocarbon group, at least a kind of radical chosen from the group 
which it also becomes from a certain silicon content radical to also have a substituent and to have a certain 
aromatic hydrocarbon radical and substituent — or It is either a hydrogen atom or single bond, and two 
membered-rings [ five ] in the compound by which Rl and R2 are jointly expressed with the above- 
mentioned foraiula [I] may be combined further. Rl or R2 which plurality adjoins may form cyclic structure 
jointly. Moreover, a and b ]; that whose, as for X, a part of hydrogen atom [ at least ] is permuted by the 
halogen atom it is also a certain hydrocarbon group or a halogen atom and whose n it is the integer of 1 -4 
and is the integer of the valence -2 of 0 or Metal M independently, respectively 
[Formula 4] 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
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which forms the side chain of this hydrocarbon group or this hydrocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1st class, the amino group of the 2nd class, the amino group of the 3rd class, 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical. At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant functional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 8] The hardenability acrylic polymer given in the 7th term of a claim characterized by being at least 
one kind of reactant silyl radical chosen from the group which the reactant silyl radical which the repeat unit 
guided from said polymerization nature unsaturated-compound monomer [D] has becomes from a hydroxy 
silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical, a chlorosilyl radical, and 
a BUROMO silyl radical. 

[Claim 9] The hardenability acrylic polymer given in the 7th term of a claim with which weight average 
molecular weight measured by the gel permission chromatography about said hardenability acrylic polymer 
is characterized by being within the limits of 1000-300000. 

[Claim 1 0] The hardenability acrylic polymer given in the 7th term of a claim with which the disprsion 
index (= number average molecular weight / weight average molecular weight) measured by the gel 
permission chromatography is characterized by being within the limits of 1.2-3.0 about said hardenability 
acrylic polymer. 

[Claim 1 1] The hardenability acrylic polymer given in the 7th term of a claim characterized by the ability to 
harden with at least one kind of reaction accelerator catalyst chosen from the group which the above- 
mentioned hardenability acrylic polymer becomes from amines, a tin system metal catalyst, a titanium 
system metal catalyst, a bismuth system metal catalyst, and an aluminum system metal catalyst. 
[Claim 1 2] The hardenability acrylic polymer given in the 7th term of a claim characterized by being what 
said hardenability acrylic polymer reacts with a silane coupling agent, and hardens. 
[Claim 13] Under existence of the thiols which have at least one reactant silyl radical in the metallocene 
compound expressed with a degree type [I] and a molecule Residue-S-RO in which the hydrogen atom was 
desorbed from the thiols which come to carry out the polymerization of the acrylic monomer which has a 
polymerization nature unsaturated bond, and have a reactant silyl radical at the end of at least 1 Under 
existence of the thiols which have at least one reactant silyl radical in the metallocene compound expressed 
with reactant acrylic polymer; and/or the degree type [I] which (however, RO is a radical which has a 
reactant silyl radical) has combined, and a molecule Residue-S-RO in which the hydrogen atom was 
desorbed from the thiols which come to carry out the polymerization of the acrylic monomer which has a 
polymerization nature unsaturated bond, and have a reactant silyl radical at the end of at least 1 While 
having the repeat unit as which the principal chain of this reactant acrylic polymer is expressed in the 
following formula [B] including the reactant acrylic polymer which (however, RO is a radical which has a 
reactant silyl radical) has combined in 99 or less % of the weight of an amount The hardenability acrylic 
polymer which has the repeat unit guided from the polymerization nature unsaturated-compound monomer 
[D] which has one or more reactant silyl radicals in a molecule as repeat imits other than the repeat imit 
expressed with this type [B] in the amount of 1 - 50% of the weight of within the limits, Hardenability 
constituent characterized by becoming 1 intramolecular from a with a molecular weight of 50000 or less 
which has two or more reactant silyl radicals compound [C]; 
[Formula 5] 



In [, however the above-mentioned formula [I], M is a metal chosen from the group which consists of the 
metal of a periodic table 4A group, 4B group, and 5 A group, chromium, and a ruthenium. Rl and R2 
Independently also having a substituent, respectively and having a certain aliphatic hydrocarbon radical and 
a substituent A certain alicycle group hydrocarbon group, at least a kind of radical chosen from the group 
which it also becomes from a certain silicon content radical to also have a substituent and to have a certain 
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aromatic hydrocarbon radical and substituent — or It is either a hydrogen atom or single bond, and two 
membered-rings [ five ] in the compound by which Rl and R2 are jointly expressed with the above- 
mentioned formula [I] may be combined further. Rl or R2 which plurality adjoins may form cyclic structure 
jointly. Moreover, a and b ]; that whose, as for X, a part of hydrogen atom [ at least ] is permuted by the 
halogen atom it is also a certain hydrocarbon group or a halogen atom and whose n it is the integer of 1 -4 
and is the integer of the valence -2 of 0 or Metal M independently, respectively 
[Formula 61 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
which forms the side chain of this hydrocarbon group or this hydrocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1st class, the amino group of the 2nd class, the amino group of the 3rd class, 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical, At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant functional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 14] The hardenability constituent given in the 13th term of a claim characterized by being at least 
one kind of radical chosen from the group to which the reactant silyl radical which a with a molecular 
weight of 50000 or less which has two or more reactant silyl radicals compound [C] has becomes said 1 
intramolecular firom a hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl 
radical, a chlorosilyl radical, and a BUROMO silyl radical. 

[Claim 15] The hardenability constituent given in the 13th term of a claim characterized by being what 
blends and stiffens at least one kind of reaction accelerator catalyst chosen from the group which said 
hardenability constituent becomes from amines, a tin system metal catalyst, a titanium system metal 
catalyst, a bismuth system metal catalyst, and an aluminxim system metal catalyst. 

[Claim 16] The hardenability constituent given in the 13th term of a claim with which said hardenability 
constituent is characterized by containing a silane coupling agent as a with a molecular weight of 50000 or 
less which has two or more reactant silyl radicals in 1 intramolecular compound [C]. 
[Claim 17] The hardenability constituent of either the 13th term of a claim characterized by packing said 
hardenability constituent so that it may harden at the time of use thru/or the 1 7th term given in a term. 
[Claim 1 8] Under existence of thiols with at least one reactant silyl radical, in the metallocene compound 
expressed with a degree type [I], and a molecule Residue-S-RO in which the hydrogen atom was desorbed 
from the thiols which come to carry out the polymerization of the acrylic monomer which has a 
polymerization nature unsaturated bond, and have a reactant silyl radical at the end of at least 1 The reactant 
acrylic polymer which (however, RO is a radical which has a reactant silyl radical) has combined; under 
existence of the thiols which have at least one reactant silyl radical in the metallocene compound expressed 
with a degree type [I] and a molecule It is the polymer to which the polymerization of the acrylic monomer 
which has a polymerization nature unsaturated bond was carried out. Residue-S-RO in which the hydrogen 
atom was desorbed from the thiols which have a reactant silyl radical at the end of at least 1 While having 
the repeat unit as which the principal chain of this reactant acrylic polymer is expressed in the following 
formula [B] including the reactant acrylic polymer which (however, RO is a radical which has a reactant silyl 
radical) has combined in 99 or less % of the weight of an amount As repeat units other than the repeat unit 
expressed with this type [B] In a molecule, one or more reactant silyl radicals In the metallocene compound 
expressed with hardenability acrylic polymer; and the degree type [I] which are characterized by having the 
repeat unit guided from the polymerization nature unsaturated-compound monomer [D] which it has in the 
amount of 1 - 50% of the weight of within the limits, and a molecule, at least one reactant silyl radical It 
comes to carry out the polymerization of the acrylic monomer which has a polymerization nature 
unsaturated bond under existence of the thiols which it has. Residue-S-RO in which the hydrogen atom was 
desorbed from the thiols which have a reactant silyl radical at the end of at least 1 While having the repeat 
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unit as which the priacipal chain of this reactant acrylic polymer is expressed in the following formula [B] 
including the reactant acrylic polymer which (however, RO is a radical which has a reactant silyl radical) has 
combined in 99 or less % of the weight of an amount The hardenability acrylic polymer which has the repeat 
unit guided from the polymerization nature unsaturated-compound monomer [D] which has one or more 
reactant silyl radicals in a molecule as repeat units other than the repeat unit expressed with this type [B] in 
the amount of 1 - 50% of the weight of within the limits, Hardening object characterized for at least one 
kind of polymer or the constituent chosen from the group which consists of a hardenability constituent 
which becomes 1 intramolecular from a with a molecular weight of 50000 or less which has two or more 
reactant silyl radicals compound [C] by self-condensation and/or coming to carry out condensation bridge 
formation; 
[Formula 7] 



In [, however the above-mentioned formula [I], M is a metal chosen from the group which consists of the 
metal of a periodic table 4 A group, 4B group, and 5 A group, chromium, and a ruthenium, Rl and R2 
Independently also having a substituent, respectively and having a certain aliphatic hydrocarbon radical and 
a substituent A certain alicycle group hydrocarbon group, at least a kind of radical chosen from the group 
which it also becomes from a certain silicon content radical to also have a substituent and to have a certain 
aromatic hydrocarbon radical and substituent — or It is either a hydrogen atom or single bond, and two 
membered-rings [ five ] in the compound by which Rl and R2 are jointly expressed with the above- 
mentioned formula [I] may be combined further. Rl or R2 which plurality adjoins may form cyclic structure 
jointly. Moreover, a and b ]; that whose, as for X, a part of hydrogen atom [ at least ] is permuted by the 
halogen atom it is also a certain hydrocarbon group or a halogen atom and whose n it is the integer of 1 -4 
and is the integer of the valence -2 of 0 or Metal M independently, respectively 
[Formula 8] 



In [, however the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a 
halogen atom, or carbon numbers 1-3 independently, respectively. RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1-22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
which forms the side chain of this hydrocarbon group or this hyckocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1st class, the amino group of the 2nd class, the amino group of the 3rd class, 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical. At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant frmctional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is — ]. 
[Claim 19] The coating characterized by the thing which is chosen from the group which consists' of a 
reactant acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a hardening object 
given [ said ] in the 1 - 1 8th terms of a claim, and which contain any one sort of components as a principal 
component at least. 

[Claim 20] Adhesives characterized by the thing which is chosen from the group which consists of a 
reactant acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a hardening object 
given [ said ] in the 1 - 1 8th terms of a claim, and which contain any one sort of components as a principal 
component at least. 

[Claim 2 1 ] The binder characterized by the thing which is chosen from the group which consists of a 
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reactant acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a hardening object 
given [ said ] in the 1-1 8th terms of a claim, and which contain any one sort of components as a principal 
component at least. 

[Claim 22] The surface coating agent characterized by the thing which is chosen from the group which 
consists of a reactant acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a 
hardening object given [ said ] in the 1-1 8th terms of a claim, and which contain any one sort of components 
as a principal component at least. 

[Claim 23] The film characterized by the thing which is chosen from the group which consists of a reactant 
acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a hardening object given 
[ said ] in the 1-1 8th terms of a claim, and which contain any one sort of components as a principal 
component at least. 

[Claim 24] The sealing material characterized by the thing which is chosen from the group which consists of 
a reactant acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a hardening 
object given [ said ] in the 1-1 8th terms of a claim, and which contain any one sort of components as a 
principal component at least. 

[Claim 25] The macromolecule silane coupling agent characterized by the thing which is chosen from the 
group which consists of a reactant acrylic polymer, a hardenability acrylic polymer, a hardenability 
constituent, and a hardening object given [ said ] in the 1-1 8th terms of a claim, and which contain any one 
sort of components as a principal component at least. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to these applications at the hardenability constituents using 
the reactant acrylic polymer obtained by the polymerization using a new polymerization catalyst, 
hardenability acrylic polymers, and these constituents, and these hardening object lists. 
[0002] 

[Background of the Invention] A polymerization is possible for the polymerization nature compound which 
has an acrylic acid, a methacrylic acid, styrene, and a polymerization nature double bond like these 
derivatives from the former, for example under existence of a radical polymerization initiator by the 
emulsion-polymerization method, the suspension-polymerization method, the solution poljrmerization 
method, and the bulk-polymerization method. In this way, although the polymerization object obtained by 
the radical polymerization initiator is used for various applications, such as a Plastic solid, a binder, a 
coating, and fiber, the introductory location and the amount of functional groups of a reactant radical of a 
polymer which are obtained influence physical properties in many cases. 

[0003] In these polymerization method, polymer molecular designs, such as control of polymerization 
reactions, such as a rate of polymerization and exoergic control, and molecular weight, molecular weight 
distribution, are performed by performing a polymerization using a radical polymerization initiator and 
usually adjusting suitably the amount used or classes, such as an organic solvent as polymerization 
temperature, the amount of radical polymerization initiators, and a radical chain transfer agent, and 
mercaptans, an alpha-methyl-styrene dimer. [, such as a monomer with a high chain transfer multiplier, or a 
dimer, ] 

[0004] For this reason, it will have a partial saturation radical at the time of residue, such as a compoimd 
used as a radical polymerization initiator or a compoimd used as a chain transifer agent, and a solvent 
compound at the time of carrying out chain transfer, having combined the end of the polymer obtained, or 
carrying out disproportionation termination. That is, an end group will not fully be able to control the 
polymer obtained, but it will become the mixture of a polymer with various end groups. 
[0005] For this reason, although the approach of using the radical polymerization initiator of one mass, the 
approach of using together the little radical polymerization initiator which makes two functional groups the 
same, and the chain transfer agent of a lot of mercaptans, etc. are adopted in order to fiilly control end group 
control and control of a polymerization reaction conventionally, control of poljoner end group sufficient by 
any formula cannot be performed, or control of a polymerization reaction is difficult. 
[0006] That is, in order to use a lot of radical polymerization initiators by the approach of 1 , by-products 
other than the polymer which generation of heat at the time of a polymerization is large, and control of a 
reaction is difficult and needs from the side reaction of radical polymerization initiators or the badness of 
polymerization initiation effectiveness increase, and it is inefficient-like. 

[0007] By the approach of 2), if addition adjustment of the radical polymerization initiator used as a positive 
catalyzer and the chain transfer agent which is negative catalysis is not performed, since a polymerization 
reaction will overrun recklessly or a polymerization reaction will deactivate conversely, in order to consider 
as a controllable polymerization reaction, it will become a complicated formula. And in end control of the 
polymer obtained, it is not enough. For this reason, as an ideal polymerization initiator for controlling the 
end of a polymer, polymerization initiation capacity is high, capacity, such as a chain transfer halt of a 
polymerization, is also still higher, and an efficient initiator is called for in a polymerization reaction. 
[0008] Moreover, a bulk-polymerization method is considered to be most suitable from the view of 
excessive side reaction or an excessive by-product not coming out in a polymerization method. However, it 
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is very difficult for a polymerization reaction rate to be remarkably quick and to control this bulk- 
polymerization method by such bulk-polymerization method as a matter of fact generally. Moreover, the 
polymer generated by high temperature, without a rate of polymerization being uncontrollable will be in a 
condition with the unstable end group of a molecule by disproportionation termination, a low-molecular- 
weight object is formed, or branching-izing and gelation of a polymer tend to take place by the hydrogen 
drawing from the polymer which was being generated previously conversely etc. For this reason, it becomes 
difficult by generation of branching-izing of a polymer, a disproportionation termination end, etc. to design 
[ of the precise molecular structure ] that molecular designs, such as molecular weight of a polymer and 
molecular weight distribution, become difficult from the first. Furthermore, a gelation object may generate 
rapidly and in large quantities, and when the worst, there is even risk of explosion by the run away reaction. 
[0009] Also meanwhile, since styrene and a methyl methacrylate have the property that a rate of 
polymerization is comparatively slow, also according to the bulk polymerization, reaction control is possible 
and, as for the controlling method, examination is made for many years, for example. And in bulk 
polymerizations, such as such styrene and a methyl methacrylate, although a mercaptan may be used in 
order to control molecular weight and molecular weight distribution, the operation of the mercaptan used in 
this case is acting only as a chain transfer agent in a polymerization reaction, and uses addition of a 
polymerization initiator, or the heat initiation polymerization in an elevated temperature in polymerization 
initiation. For this reason, the compound of the polymerization initiator origin has combined with the 
polymer end, or, in the case of a heat initiation polymerization, the polymer which the compound of the 
peroxide origin of a polymer monomer combined with the end comes to be contained, and strict control of 
the compoxmd combined with the end is not made to the polymer obtained at these reactions. Moreover, at 
the bulk-polymerization reaction using such a mercaptan, since the initiator remains in the system of 
reaction even if the mercaptan output rate under polymerization and the output rate of an initiator do not 
grow into uniform velocity but all mercaptans are consumed during a polymerization, homogeneity has that 
it is [ much ] difficult to control a reaction, and the monomer with which a bulk polymerization is presented 
also has a limit. 

[00 1 0] The polymerization method and polymerization catalyst for obtaining the polymer which fiiUy 
controlled the end from such a reason, and the polymerization initiator are needed. By the way, although a 
catalyst changes with monomers which use a polymerization reaction, for example, a metallocene 
compound like titanocene as a polymerization catalyst of ethylene etc. is used, if it removes using this 
metallocene compound with a sensitizer in photopolymerization, most things for which this metallocene 
compound is used as a polymerization catalyst of monomers other than an alpha olefin are not known. In the 
photopolymerization constituent which contains in JP,9-5996,A the sensitizer which can carry out 
sensitization of a titanocene compound and this titanocene compound to the compound list which has at 
least one ethylene nature partial saturation double bond in which addition polymerization is possible as a 
photopolymerization initiation system, invention of the photopolymerization nature constituent with which 
this constituent contains heterocycle type thiol compounds further and which is a thing is indicated. There is 
no publication about the titanocene compound being used as a photopolymerization catalyst and using a 
titanocene compound as a catalyst of a bulk polymerization in invention currently indicated by this official 
report. Moreover, the heterocycle type thiol compounds indicated by this official report are light sensitizers. 
[001 1] Generally, in a metallocene compound like a titanocene compound, a sulfrir content compovmd is a 
compound which reduces the catalysis of a metallocene compound, and it is very exceptional operation to 
use a sulfur content compound as a compound in which specific operation effectiveness like a light 
sensitizer as mentioned above is shown on the occasion of use of the metallocene compound as a catalyst. 
That is, generally a sulfiir content compound is a compound which serves as catalyst poison to the 
metallocene compoxmd as a catalyst, therefore that a sulfur compound is added by the system of reaction 
which makes a metallocene compound a catalyst is the combination which cannot usually be considered. 
[0012] 

[Objects of the Invention] This invention aims at offering the new acrylic polymer which controlled to 
altitude the polymer end group obtained by carrying out a polymerization using a metallocene catalyst and 
the thiols compound which has at least one or more reactant silyl radicals in a molecule, the hardenability 
constituent obtained from this acrylic polymer, hardening objects, and these applications. 
[0013] 

[Summary of the Invention] The reactant acrylic polymer of this invention under existence of the thiols 
which have at least one reactant silyl radical in the metallocene compoimd expressed with a degree type [I] 
and a molecule It is characterized by residue-S-Ro (however, RO being a radical which has a reactant silyl 
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radical) in which the hydrogen atom was desorbed from the thiols which come to carry out the 
polymerization of the acrylic monomer which has a polymerization nature unsaturated bond, and have a 
reactant silyl radical at the end of at least 1 having joined together. 

[0014] The hardenability acrylic polymer of this invention under existence of the thiols which have at least 
one reactant silyl radical in the metallocene compound expressed with a degree type [I] and a molecule It is 
the polymer of the acrylic monomer which has a polymerization nature unsaturated bond which carried out 
the polymerization. Residue-S-RO in which the hydrogen atom was desorbed from the thiols which have a 
reactant silyl radical at the end of at least 1 While having the repeat unit as which the principal chain of this 
reactant acrylic polymer is expressed in the following formula [B] including the reactant acrylic polymer 
which (however, RO is a radical which has a reactant silyl radical) has combined in 99 or less % of die 
weight of an amount It is characterized by having the repeat unit guided from the polymerization nature 
unsaturated-compound monomer [D] which has one or more reactant silyl radicals in a molecule as repeat 
units other than die repeat unit expressed with this type [B] in the amount of 1 - 50% of the weight of within 
the limits. 

[0015] The hardenability constituent of this invention under existence of the thiols which have at least one 
reactant silyl radical in the metallocene compound expressed with a degree type [I] and a molecule Residue- 
S-RO in which the hydrogen atom was desorbed from the thiols which come to carry out the polymerization 
of the acrylic monomer which has a polymerization nature unsaturated bond, and have a reactant silyl 
radical at the end of at least 1 Under existence of the thiols which have at least one reactant silyl radical in 
the metallocene compoimd expressed with reactant acrylic polymer; and/or the degree type [I] which 
(however, RO is a radical which has a reactant silyl radical) has combined, and a molecule Residue-S-RO in 
which the hydrogen atom was desorbed from the thiols which come to carry out the polymerization of the 
acrylic monomer which has a polymerization nature unsaturated bond, and have a reactant silyl radical at the 
end of at least 1 While having the repeat unit as which the principal chain of this reactant acrylic polymer is 
expressed in the following formula [B] including the reactant acrylic polymer which (however, RO is a 
radical which has a reactant silyl radical) has combined in 99 or less % of the weight of an amount The 
hardenability acrylic polymer which has the repeat unit guided from the polymerization nature unsaturated- 
compound monomer [D] which has one or more reactant silyl radicals in a molecule as repeat units other 
than the repeat unit expressed with this type [B] in the amount of 1 - 50% of the weight of within the limits. 
It is characterized by becoming 1 intramolecular from a with a molecular weight of 50000 or less which has 
two or more reactant silyl radicals compound [C]. 

[0016] The hardening object of this invention under existence of thiols with at least one reactant silyl radical 
in the metallocene compoimd expressed with a degree type [I], and a molecule Residue-S-RO in which the 
hydrogen atom was desorbed from the thiols which come to carry out the polymerization of the acrylic 
monomer which has a polymerization nature unsaturated bond, and have a reactant silyl radical at the end of 
at least 1 The reactant acrylic polymer which (however, RO is a radical which has a reactant silyl radical) has 
combined; under existence of the thiols which have at least one reactant silyl radical in the metallocene 
compound expressed with a degree type [I] and a molecule It is the polymer of the acrylic monomer which 
has a polymerization nature unsaturated bond which carried out the polymerization. Residue-S-RO in which 
the hydrogen atom was desorbed from the thiols which have a reactant silyl radical at the end of at least 1 
While having the repeat unit as which the principal chain of this reactant acrylic polymer is expressed in the 
following formula [B] including the reactant acrylic polymer which (however, RO is a radical which h£is a 
reactant silyl radical) has combined in 99 or less % of the weight of an amount As repeat units other than the 
repeat unit expressed with this type [B] In a molecule, one or more reactant silyl radicals In the metallocene 
compound expressed with hardenability acrylic polymer; and the degree type [I] which are characterized by 
having the repeat unit guided from the polymerization nature imsaturated-compoxmd monomer [D] which it 
has in the amount of 1 - 50% of the weight of within the limits, and a molecule, at least one reactant silyl 
radical It comes to carry out the polymerization of the acrylic monomer which has a polymerization nature 
unsaturated bond imder existence of the thiols which it has. Residue-S-RO in which the hydrogen atom was 
desorbed from the thiols which have a reactant silyl radical at the end of at least 1 While having the repeat 
unit as which the principal chain of this reactant acrylic polymer is expressed in the following formula [B] 
including the reactant acrylic polymer which (however, RO is a radical which has a reactant silyl radical) has 
combined in 99 or less % of the weight of an amount The hardenability acrylic polymer which has the repeat 
unit guided from the polymerization nature unsaturated-compound monomer [D] which has one or more 
reactant silyl radicals in a molecule as repeat units other than the repeat unit expressed with this type [B] in 
the amount of 1 - 50% of the weight of within the limits. At least one kind of polymer or the constituent 
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chosen from the group which consists of a hardenabihty constituent which becomes 1 intramoleculeir from a 
with a molecular weight of 50000 or less which has two or more reactant silyl radicals compound [C] is 
characterized by self-condensation and/or coming to carry out condensation bridge formation. 
[0017] 
[Formula 9] 



[0018] In the above-mentioned formula [I], M is a metal chosen from the group which consists of the metal 
of a periodic table 4A group, 4B group, and 5 A group, chromium, and a ruthenium. However, Rl and R2 
Independently also having a substituent, respectively and having a certain aliphatic hydrocarbon radical and 
a substituent A certain alicycle group hydrocarbon group, at least a kind of radical chosen from the group 
which it also becomes from a certain silicon content radical to also have a substituent and to have a certain 
aromatic hydrocarbon radical and substituent — or It is either a hydrogen atom or single bond, and two 
membered-rings [ five ] in the compound by which Rl and R2 are jointly expressed with the above- 
mentioned formula [I] may be combined further. Rl or R2 which plurality adjoins may form cyclic structure 
jointly. Moreover, a and b Independently, it is the integer of 1-4, and it is also a certain hydrocarbon group 
or a halogen atom that, as for X, a part of hydrogen atom [ at least ] is permuted by the halogen atom, and n 
is the integer of the valence -2 of 0 or Metal M, respectively. 
[0019] 

[Formula 10] 



[0020] In the above-mentioned formula [B], R7-R9 express the alkyl group of a hydrogen atom, a halogen 
atom, or carbon nimibers 1-3 independently, respectively. However, RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
which forms the side chain of this hydrocarbon group or this hydrocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1 st class, the amino group of the 2nd class, the amino group of the 3rd class. 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical, At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant functional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is . 
[0021] Furthermore, the coating of this invention, adhesives, a binder, the surface coating agent, the film, 
the sealing material, and the macromolecule silane coupling agent are characterized by the thing which is 
chosen from the group which consists of a reactant acrylic polymer, a hardenability acrylic polymer, an 
aforementioned hardenability constituent, and an aforementioned hardening object and which contain one of 
components as a principal component at least. The acrylic polymer of this invention under existence of 
thiols with at least one reactant silyl radical in the metallocene system compound expressed with the above- 
mentioned specific formula [I], and a molecule The acrylic polymer which is a polymer obtained by 
carrying out the polymerization of the acrylic monomer which has a polymerization nature imsaturated 
bond, and was obtained in this way Residue-S-RO (however, RO is a radical which has a reactant silyl 
radical) in which the hydrogen atom was desorbed from the thiols which have the reactant silyl radical used 
for the end of at least 1 of a molecule has joined together, and this residue has reactivity. 
[0022] This reactant acrylic polymer may have the desirable thing which was guided from the above- 
mentioned acrylic monomer and which have a xmit [B] repeatedly as a repeat unit which forms a principal 
chain, and may have repeat units other than this repeat unit [B] fUrther. The residue in which the hydrogen 
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atom was desorbed from the thiols which have a reactant silyl radical has combined with the end of at least 1 
of a molecule, and the acrylic polymer of this invention originates in this residue, and has reactivity. 
Furthermore, it comes to have a property that self-condensation of this acrylic polymer is carried out, or it 
reacts with a coupling agent etc. and it hardens good by carrying out the amount installation of specification 
of the repeat unit guided to intramolecular from the polymerization nature partial saturation monomer [D] 
which has one or more reactant silyl radicals as repeat units other than the repeat unit expressed with a 
principal chain by the above-mentioned formula [B]. 

[0023] That is, this invention person found out that the polymerization object which has a good property 
could be obtained by using together a metallocene compound and the thiols which have a reactant silyl 
radical, as a result of repeating examination about the various polymerizations of an acrylic monomer, 
furthermore, in the polymer obtained by the various polymerizations which used as a catalyst a metallocene 
compound and the thiols which have a reactant silyl radical -S-RO (RO is the same semantics as the above ~) 
which is the residue in which the hydrogen atom was desorbed from the thiols which have a reactant silyl 
radical at some [ at least ] the molecule edges the following - being the same ~ it has joined together, the 
silyl radical which exists in this radical-S-RO has reactivity to the curing agent, the active group and curing 
agent in the end of this polymer react, and the polymer of this invention is hardened. Such a property is 
used. The polymer of this invention, a hardenability constituent, and a resin hardening object it is 
independent - it is ~ combining ~ for example, a binder, adhesives, and the vehicle for coatings ~ The resin 
for pnmers, the binder for ink, cement and mortar, a metal, the covering coating resin on front faces of an 
inorganic material, such as glass, and sheet mold goods (a permeability sheet -) A protection sheet, a liner 
sheet, a vibration-deadening sheet, an imprint sheet, a modulated light sheet, an antistatic sheet. An electric 
conduction sheet, a care-of-health sheet, a noise insulation sheet, a protection-from-light sheet, a makeup 
sheet, a marking sheet, a fire-resistant sheet and film mold goods (marking, a protection film, and an ink 
fixing film ~) As a laminate film, foam (hard, elasticity, half rigidity, fire retardancy), a reaction plasticizer, 
a plasticizer, a diluent, a compatibilizer, the silane coupling agent of a polymer mold, silica coating, and a 
middle raw material Raw materials for resin, such as a raw material for modified resin as the graft agent of 
silicon resin, a block agent, the modifier of silicone rubber, etc., and various block polymer as macromere 
Or the raw material for reforming, an additive and also a fiber modifier, a fiber finishing agent, A paper 
processing agent, a paper modifier, a surfactant, a distributed stabilizer, a dispersion medium, a solvent, a 
viscosity controlling agent. An adsorbent, a hair processing agent, the additive for toners, an electrification 
control agent, an antistatic agent, a low contraction agent, An antifogger, a stain proofing agent, a 
hydrophilic grant agent, an oleophilic grant agent, physic support, the support for agricultural chemicals, 
The compounding agent for cosmetics, lubricant, the additive for polymer alloys, a gel coat agent, the resin 
for FRP, The additive for FRP resin, the resin for artificial marbles, the resin additive for artificial marbles, 
UV and the raw material for the resin for impregnation casts, and EV hardening resin, a tackifier, and 
vanous binders (a magnetic-recording medium ~) the object for casting, and baking ~ the body and its 
function, glass fiber sizing material, and the urethane modifier for RIM ~ The resin for glass laminates, a 
sound deadener, an insulator, the resin for demarcation membranes, a sound insulating material, acoustic 
material. Artificial leather, an artificial skin, synthetic leather, various industrial parts, daily necessaries, the 
cast for toiletries. It can be used as acrylic silicone rubber, an acrylic silicone rubber modifier, an acrylic 
silicone foam modifier, a silicone rubber modifier, a silicone foam plasticizer, a silicone foam modifier an 
acrylic rubber modifier, etc. ' 
[0024] 

[Detailed Description of the Invention] Following reactant acrylic polymer, hardenability acrylic polymer, 
hardenability constituent, hardening objects, and these applications of this invention are explained 
concretely. The reactant acrylic polymer and hardenability acrylic polymer of this invention are a polymer 
which uses as a catalyst the thiols which have a reactant silyl radical for the metallocene compound and 
inframolecular which are expressed with a degree type [I], and is obtained by carrying out the 
polymerization of the polymerization nature unsaturated compound under existence of this catalyst. And the 
residue (-S-R0) in which the hydrogen atom was desorbed from the thiols which have the reactant silyl 
radical used for the end of at least 1 as a catalyst has combined with this polymer. Here, RO is a radical 
which has a reactant silyl radical. 

[0025] The organometallic compound used as a polymerization catalyst by this invention can be expressed 

with a degree type [I]. 

[0026] 

[Formula 1 1 ] 
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[0027] However, in the above-mentioned formula [I], M is a metal chosen from the group which consists of 
the metal of a periodic table 4A group, 4B group, and 5A group, chromium, and a ruthenium. Specifically, 
M is titanium, a zirconium, chromium, a ruthenium, vanadium, palladium, tin, etc. Moreover, in a formula 
[I], Rl and R2 are either of at least a kind of radicals, the hydrogen atoms, or single bond which are 
independently chosen from the group which it also becomes from a certain silicon content radical to also 
have a substituent, to also have a certain aliphatic hydrocarbon radical and a substituent, to also have a 
certain alicycle group hydrocarbon group and a substituent, and to have a certain aromatic hydrocarbon 
radical and a substituent, respectively. 

[0028] Furthermore, Rl or R2 which Rl and R2 may combine five membered-rings of these two individuals 
jointly, and plurality adjoins may form cyclic structure jointly. Moreover, in a formula [I], a and b are the 
integers of 1 -4 independently, respectively, it is also a certain hydrocarbon group that, as for X, a part of 
halogen atom, such as chlorine, a bromine, and iodine, or hydrogen atom [ at least ] is permuted by the 
halogen atom, and n is the integer of the valence -2 of 0 or Metal M. 

[0029] As an example of such an organometallic compound, dicyclopentadiene-Ti-dichloride, 
Dicyclopentadiene-Ti-screw phenyl, dicyclopentadiene-Ti-screw - 2, 3, 4, 5, 6-pentafluoro FENI-l-IRU, 
Dicyclopentadiene-Ti-screw - 2, 3, 5, 6 - Tetrafluoro FENI-l-IRU, Dicyclopentadiene-Ti-screw - 2, 5, 6- 
trifluoro FENI-l-IRU, The dicyclopentadiene-Ti-screw -2, 6-difluoro FENI-l-IRU, The dicyclopentadiene- 
Ti-screw -2, 4-difluoro FENI-l-IRU, Dimethylcyclopentadienyl-Ti-screw - 2, 3, 4, 5, 6-pentafluoro FENI-l- 
IRU, Dimethylcyclopentadienyl-Ti-screw - 2, 3, 5, 6-tetrafluoro FENI-l-IRU, The 

dimethylcyclopentadienyl-Ti-screw -2, 6-difluoro FENI-l-IRU, The dimethylcyclopentadienyl-Ti-screw -2, 
a titanocene compound like 6-difluoro-3-(pill-l-IRU)-FENI-l-IRU; Dicyclopentadienyl-Zr-dichloride, 
Dicyclopentadiene-Zr-screw phenyl, dicyclopentadiene-Zr-screw - 2, 3, 4, 5, 6-pentafluoro FENI-l-IRU, 
Dicyclopentadiene-Zr-screw - 2, 3, 5, 6-tetrafluoro FENI-l-IRU, Dicyclopentadiene-Zr-screw - 2, 5, 6- 
trifluoro FENI-l-IRU, The dicyclopentadiene-Zr-screw -2, 6-difluoro FENI-l-IRU, Dicyclopentadiene-Zr- 
screw - 2 Four - Difluoro FENI-l-IRU, Dimethylcyclopentadienyl-Zr-screw - 2, 3, 4, 5, 6-pentafluoro 
FENI-l-IRU, Dimethylcyclopentadienyl-Zr-screw - 2, 3, 5, 6-tetrafluoro FENM-IRU, The 
dimethylcyclopentadienyl-Zr-screw -2, 6-difluoro FENI-l-IRU, The dimethylcyclopentadienyl-Zr-screw -2, 
a zirconocene compound like 6-difluoro-3-(pill-l-IRU)-FENI-l-IRU; Dicyclopentadienyl-V-chloride, Bis- 
methylcyclopentadienyl-V-chloride, bis-pentamethylcyclopentadienyl-V-chloride, dicyclopentadienyl-Ru- 
chloride, dicyclopentadienyl-Cr-chloride, etc. can be mentioned, these organometallic compounds are 
independent — it is — it can be combined and used. 

[0030] the polymerization nature unsaturated-compound 100 weight section which can use this 
organometallic compound in the usual amount of catalysts, and is specifically going to carry out a 
polymerization ~ receiving — usually — the 1 - 0.001 weight section ~ it is preferably used in the amount of 
the 0.01 - 0.005 weight section. Moreover, the thiols used with the above-mentioned organometallic 
compound by this invention are thiols which have a reactant silyl radical, and the thiols which usually have 
this reactant silyl radical are compounds expressed with following formula HS-RO. 
[0031] RO is a radical which has a silyl radical, and, specifically, can mention 3-mercapto propyl- 
trimethoxysilane, 3-mercapto propyl-triethoxysilane, 3-mercapto propyl-monomethyl dimethoxysilane, 3- 
mercapto propyl-monophenyl dimethoxysilane, 3-mercapto propyl-dimethyl mono-methoxysilane, 3- 
mercapto propyl-monomethyl diethoxysilane, 4-mercapto butyl-trimethoxysilane, and 3-mercapto butyl- 
trimethoxysilane here. 

[0032] On the occasion of a reaction, a hydrogen atom is drawn out by the organometallic compound, -S-RO 
radical arises, and the thiols which have such a reactant silyl radical are mainly considered to be introduced 
into the end of at least 1 of the polymer in which this radical is formed. And the activity which the 
introduced silyl radical has is held as it is, without the reactant silyl radical which did in this way and was 
introduced into the end of a polymer losing activity by this reaction. 

[0033] When a hydrogen atom is desorbed from thiols HS-RO which has such a reactant silyl radical, -S-RO 
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arises, and when this radical combines with a polymerization nature unsaturated compound and is activated, 
a polymerization begins. And the organometallic compound used by this invention draws out a hydrogen 
atom from thiols HS-RO which has this reactant silyl radical, and it is used in order to activate the thiols 
which have a reactant silyl radical, therefore, having used independently the thiols which have a reactant 
silyl radical ~ if — the thiols in which conversion is remarkably low, namely, a polymerization nature 
unsaturated compound has a reactant silyl radical — if independent, it does not react substantially. And are 
used in order that an organometallic compound may activate the thiols which mainly have a reactant silyl 
radical as mentioned above, and although it exists as the organometallic compound of the same structure as 
having used, i.e., a compound expressed with said formula [I], usually Since that part has combined with the 
thiols which have a reactant silyl radical, polymerization nature unsaturated compounds, and these 
derivatives, with advance of a reaction, this organometallic compound may decompose and a metal may 
contain it in the system of reaction. 

[0034] The amount of the thiols used which have the above-mentioned reactant silyl radical can be suitably 
set up in consideration of the property of the polymer which it is going to obtain. That is, if the thiol 
concentration which has a reactant silyl radical in the system of reaction increases, the conversion per unit 
time amount will become high, and attainment conversion will also become high. Under the present 
circumstances, although the conversion per unit time amount will become high if the amount of an 
organometallic compound increases, it does not have big effect on attainment conversion. Moreover, 
alttiough the amount of the organometallic compound used hardly affects it to the molecular weight of the 
polymer obtained, unless it uses this organometallic compound, a reaction does not advance effectively. 
Furthermore, if the amount of the thiols used is made [ many ], a rate of polymerization will become high. 
From such an inclination, in the catalyst of this invention, an organometallic compoimd acts in activation 
catalyst in the whole reaction, and it is thought that thiols have a polymerization initiation operation (it acts 
in polymerization initiation kind). Thus, in the catalyst of this invention, it is thought that the amount of the 
thiols used which have a reactant silyl radical serves as molecular weight and a ** rule of conversion. 
[0035] therefore, the thiols which have an organometallic compound and a reactant silyl radical in order to 
advance a reaction smoothly and not to make a reaction overrun recklessly, although the amount of the 
thiols used which have a reactant silyl radical can be suitably set up in consideration of the molecular weight 
of the polymer which it is going to obtain, a rate of polymerization, etc. ~ usually ~ the mole ratio of 100:1 - 
1 :50000 within the limits — it is preferably used by the mole ratio of 10:1-1 :10000. 
[0036] in addition, the thiols which whole-quantity addition of the thiols which have this reactant silyl 
radical can also be carried out at the time of reaction initiation, and have a reactant silyl radical — the 
beginning — in addition, after a request carries out a time amount reaction, additional addition of the thiols 
which have a reactant silyl radical further can also be carried out, and additional addition of both thiols and 
polymerization nature unsaturated compound who have a reactant silyl radical can also be carried out. Thus, 
conversion improves by additional addition of the thiols which have a reactant silyl radical, or additional 
addition with the thiols which have a reactant silyl radical, and a polymerization nature vmsaturated 
compound. 

[0037] Although the reactant acrylic polymer of this invention is obtained by making a polymerization 
nature unsaturated compound react using the organometallic compound expressed with the above-mentioned 
specific formula [I], and the thiols which have a reactant silyl radical It adds to the thiols which have this 
reactant silyl radical. In this invention Furthermore, ethyl mercaptan, butyl mercaptan, a hexyl mercaptan. 
Tertiary dodecyl mercaptan, normal dodecyl mercaptan. The alkyl thiols which do not have any functional 
groups other than thiol groups, such as an octyl mercaptan. Thiol compounds, such as aromatic series 
system thiols which do not have any functional groups other than thiol groups, such as phenyl mercaptan 
and benzyl mercaptan, the thiols which have a functional group besides thiol groups, such as beta- 
mercaptopropionic acid, mercaptoethanol, and a thiophenol, — further It is also possible to use together the 
polyfunctional thiol compounds which esterified a TORICHIO glycerol and pentaerythritol in beta- 
mercaptopropionic acid, and a polymer mold thiol with the thiol group of activity like a polysulfide system 
polymer. 

[0038] Furthermore, in this invention, a disulfide compound, a trisulfide compound, and a tetrasulfide 
compound can be used for the purpose of adjusting a rate of polymerization and a degree of polymerization 
in addition to the thiols which have the above-mentioned organometallic compound and the reactant silyl 
radical as a polymerization initiation catalyst. As an example of the disulfide compound used as a modifier 
which can be used here, a trisulfide compound, and a tetrasulfide compound Diethyl trisulfide, dibutyl 
tetrasulfide, diphenyl disulfide, Bis(2-hydroxyethyl) disulfide, bis(4-hydroxy butyl) tetrasulfide, Bis(3- 
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hydroxypropyl) trisulfide, bis(3-carboxy propyl) trisulfide, Bis(3-carboxy propyl) tetrasulfide, bis(3- 
propyltrimethoxysilane) disulfide, bis(3-propyl triethoxysilane) tetrasulfide, etc. can be mentioned, these 
sulfide compounds are independent — it is — it can be combined and used, the polymerization nature 
unsaturated-compound 1 00 weight section which can use such a sulfide compound for extent to which 
deactivation of the poljmierization is not carried out in the polymerization of this invention, and is 
specifically going to carry out a polymerization — receiving — usually — 50 - 0 weight section — it is 
preferably used in the amount of the 20 - 0.005 weight section. 

[0039] The principal chain which forms the reactant acrylic polymer of this invention is formed by carrying 
out the polymerization of the polymerization nature unsaturated compound which is indicated below. As an 
example of such a polymerization nature imsaturated compound, it is expressed with a degree type [A] and 
[A-1] - [A-2], and a polymerization nature unsaturated compound can be mentioned. 
[0040] 

[Formula 12] 

C = 0 [A] 



[0041] In the above-mentioned formula [A], R7-R9 express the alkyl group of a hydrogen atom, a halogen 
atom, or carbon numbers 1-3 independently, respectively. However, RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
which forms tfie side chain of this hydrocarbon group or this hydrocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1st class, the amino group of the 2nd class, the amino group of the 3rd class, 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical. At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant functional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is . That is, as this 
example of RIO, an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, a cyclo alkenyl 
radical, an alkoxy group, and an alkyl ether radical can be mentioned. A part of hydrogen atom [ at least ] 
which constitutes this radical RIO may be permuted by the halogen atom, the sulfonic group, the glycidyl 
group, etc. 
[0042] 

[Formula 13] 




CA-l] 



[0043] However, in a formula [A-1], Rl 1-R13 are the same semantics as said R7-R9, and R14 is one radical 
of a hydroxyl group, two -CO-NH, -CN radical, a glycidyl group, an alkyl group, an alkoxy group, an 
alkenyl radical, a cyclo alkenyl radical, an eiryl group, an allyl compound ether group, and an alkyl ether 
radical. A part of hydrogen atom [ at least ] which constitutes this radical R14 may be permuted by the 
halogen atom etc. Moreover, this radical R14 may be a radical which has the configuration unit guided from 
alkylene glycol, a methylol radical, and an alkoxy amide group. 
[0044] 
Formula 14] 

R*»-CR^' 



1« t^l9 



[A-2] 



[0045] However, in a formula [A-2], R15 and R17 are the same semantics as said R7-R9, and R16 and R18 
are one radicals of a carboxyl group, a hydroxyl group, two -CO-NH, -CN radical, a glycidyl group, an alkyl 
group, an alkoxy group, an alkenyl radical, a cyclo alkenyl radical, and an aryl group independently, 
respectively. A part of hydrogen atom [ at least ] which constitutes these radicals R16 and R18 may be 
permuted by the halogen atom etc. Moreover, these radicals R16 and R18 may form cyclic structure in 
collaboration with two carbon atoms which R15 and R17 combined, and this cyclic structure may have 
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double association. 

[0046] The compound shown below can be mentioned as an example of such a polymerization nature 
unsaturated compound, salt [, such as an acrylic acid and an acrylic-acid alkali-metal salt, ]; — salt [, such as 
methacrylic acid and a methacrylic-acid alkali-metal salt, ]; — a methyl acrylate — An ethyl acrylate, acrylic- 
acid propyl, butyl acrylate, acrylic-acid pentyl, Acrylic-acid hexyl, 2-ethylhexyl acrylate, acrylic-acid octyl. 
Acrylic-acid alkyl ester like acrylic-acid nonyl, acrylic-acid DESHIRU, and acrylic-acid dodecyl; Acrylic- 
acid phenyl. Acrylic-acid aryl ester like acrylic-acid benzyl; Acrylic-acid methoxy ethyl, Acrylic-acid 
ethoxyethyl, acrylic-acid propoxy ethyl, acrylic-acid butoxy ethyl, Acrylic-acid alkoxy alkyl like acrylic- 
acid ethoxy propyl; A methyl methacrylate. Ethyl methacrylate, methacrylic-acid propyl, methacrylic-acid 
butyl, Methacrylic-acid pentyl, methacrylic-acid hexyl, 2-ethylhexyl mettiacrylate, Methacrylic-acid octyl, 
methacrylic-acid nonyl, methacrylic-acid DESHIRU, Methacrylic acid alkyl ester like methacrylic-acid 
dodecyl; Methacrylic-acid phenyl, Methacrylic-acid aryl ester like methacrylic-acid benzyl; Methacrylic- 
acid methoxy ethyl, Methacrylic-acid ethoxyethyl, mefliacrylic-acid propoxy ethyl, methacrylic-acid butoxy 
ethyl, Methacrylic-acid alkoxy alkyl like methacrylic-acid ethoxy propyl; The diacylic ester of ethylene 
glycol. The diacylic ester of a diethylene glycol, the diacylic ester of trietiiylene glycol. The diacylic ester of 
a polyethylene glycol, diacrylic acid ESUERU of propylene glycol, Diacrylic acid ESUERU of dipropylene 
glycol, diacylic ester of alkylene glycol like the diacylic ester (Pori) of tripropylene glycol; The 
dimethacrylate ester of ethylene glycol. The dimethacrylate ester of a dietiiylene glycol, the dimethacrylate 
ester of triethylene glycol. The diacylic ester of a polyethylene glycol, methacrylic acid ESUERU of 
propylene glycol. The dimethacrylate ester of dipropylene glycol, Like the dimethacrylate ester of 
tripropylene glycol JIMETA acrylic ester [ of alkylene glycol ]; (Pori) multiple-valued acrylic ester; like 
trimethylol propane thoria krill acid ester — multiple-valued methacrylic ester; like trimethylol propane 
TORIMETA krill acid ester — acrylonitrile; — methacrylonitrile; — vinyl acetate; — Vinylidene chloride; 
Acrylic-acid-2-chloro ethyl, halogenation vinyl compound; like methacrylic-acid-2-chloro ethyl — acrylic 
ester [ of alicyclic alcohol like acrylic-acid cyclohexyl ]; — methacrylic ester [ of alicyclic alcohol like 
cyclohexyl methacrylate ]; ~ 2-vinyl-2-oxazoline ~ An oxazoline radical content polymerization nature 
compound like 2-vinyl-5-methyl-2-oxazoline and 2-isopropenyl-2-oxazoline; An acryloyl aziridine, A 
methacryloyl aziridine, acrylic-acid-2-aziridinyl ethyl. An aziridine radical content polymerization nature 
compound like methacrylic-acid-2-aziridinyl ethyl; Allyl glycidyl ether. Acrylic-acid glycidyl ether, 
methacrylic-acid glycidyl ether, Acrylic-acid glycidyl ether, acrylic-acid-2-ethyl glycidyl ether. An epoxy 
group content vinyl monomer like methacrylic-acid-2-ethyl glycidyl ether; Acrylic-acid-2-hydroxyethyl, 
Methacrylic-acid-2-hydroxyethyl, 2-hydroxypropyl acrylate, Monoester with an acrylic acid or a 
methacrylic acid, a polypropylene glycol, or a polyethylene glycol, A hydroxyl content vinyl compound like 
an addition product with lactone and acrylic-acid (meta)-2-hydroxy ethyl; Fluorine permutation alkyl 
methacrylate ester. Fluorine-containing vinyl monomers, such as fluorine permutation acrylic-acid alkyl 
ester; (meta) Remove an acrylic acid. An itaconic acid, a crotonic acid, a maleic acid, unsaturated carboxylic 
acid like a fumaric acid. These salts, these (part) ester compounds, and an acid anhydride; 2-KURORU ethyl 
vinyl ether, A reactant halogen content vinyl monomer like monochloroacetic acid vinyl; Methacrylamide, 
N-methylol methacrylamide, N-methoxy ethyl methacrylamide. An amide group content vinyl monomer 
like N-butoxy methyl methacrylamide; in a row A diene compound like ethyl DIN norbomene, an isoprene, 
pentadiene, a vinyl cyclohexene, a chloroprene, a butadiene, methylbutadiene, cyclobutadiene, and 
methylbutadiene. 

[0047] In addition, the macro monomers which have a radical polymerization nature vinyl group at the 
monomer end which carried out the polymerization of the vinyl group can be illustrated (for example, a 
fluorine system monomer, a silicon content monomer, a macro monomer, styrene, silicon, etc.). these 
polymerization nature unsaturated compounds are independent — it is — it can be combined and used. In a 
reaction condition, although these polymerization nature unsaturated compounds may be liquids, may be 
solid-states and may be gases, it is desirable to use the monomer which is a liquid from the simplicity of 
actuation in the case of a reaction. 

[0048] The polymer of this invention is a polymer obtained by the various polymerization methods of a 
polymerization nature unsaturated compound under existence of the catalyst for polymerizations which 
consists of an organometallic compound and thiols which have a reactant silyl radical, and -S-RO in which 
the hydrogen combined with the sulfur atom was desorbed from the thiols which have a reactant silyl radical 
has combined it with the molecule end of at least 1 . By carrying out the polymerization of the above 
polymerization nature unsaturated compounds, the repeat unit expressed for example, with a degree type [B] 
and [B- 1 ] - [B-2] is formed into the principal chain corresponding to the polymerization nature unsaturated 
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compound to be used. 
[0049] 

[Formula 15] 

= 0 [B3 

[0050] In the above-mentioned fomiula [B], R7-R9 express the alkyl group of a hydrogen atom, a halogen 
atom, or carbon numbers 1-3 independently, respectively. However, RIO A hydrogen atom, an alkali-metal 
atom, the hydrocarbon group of carbon numbers 1 -22 (you may have the side chain, even if this 
hydrocarbon group is a straight chain-like) Moreover, a part of hydrogen atom [ at least ] in the radical 
which forms the side chain of this hydrocarbon group or this hydrocarbon group A chlorine atom, a fluorine 
atom, the amino group of the 1st class, the amino group of the 2nd class, the amino group of the 3rd class, 
The amine salts radical of the 4th class, an amide group, an isocyanate radical, an alkylene oxide radical, A 
hydroxy silyl radical, a methoxy silyl radical, an ethoxy silyl radical, a propoxy silyl radical, At least one 
kind of polar group chosen from the group which consists of a chlorosilyl radical, a BUROMO silyl radical, 
and a glycidyl group, or you may permute by the reactant functional group, and this hydrocarbon group may 
have the double bond, and this hydrocarbon group may have cyclic structure further — it is . That is, as this 
example of RIO, an alkyl group, a cycloalkyl radical, an aryl group, an alkenyl radical, a cyclo alkenyl 
radical, an alkoxy group, and an alkyl ether radical can be mentioned. A part of hydrogen atom [ at least ] 
which constitutes this radical RIO may be permuted by the halogen atom, the sulfonic group, the glycidyl 
group, etc. 
[0051] 

[Formula 16] 

[B-1] 



[0052] However, in a formula [B-1], Rl 1-R13 are the same semantics as said R7-R9, and R14 is one radical 
of a hydroxyl group, two -CO-NH, -CN radical, a glycidyl group, an alkyl group, an alkoxy group, an 
alkenyl radical, a cyclo alkenyl radical, an aryl group, an allyl compound ether group, and an alkyl ether 
radical. A part of hydrogen atom [ at least ] which constitutes this radical R14 may be permuted by the 
halogen atom etc. Moreover, this radical R14 may be a radical which has the configuration unit guided from 
alkylene glycol, an alkoxy silyl radical, an alkyl alkoxy silyl radical, a methylol radical, and an alkoxy 
amide group. 
[0053] 

[Formula 17] 




R^» [B-2] 



[0054] However, in a formula [B-2], R15 and R17 are the same semantics as said R7-R9, and R16 and R18 
are one radicals of a carboxyl group, a hydroxyl group, two -CO-NH, -CN radical, a glycidyl group, an alkyl 
group, an alkoxy group, an alkenyl radical, a cyclo alkenyl radical, and an aryl group independently, 
respectively. A part of hydrogen atom [ at least ] which constitutes these radicals R16 and R18 may be 
permuted by the halogen atom etc. Moreover, these radicals R16 and R18 may form cyclic structure in 
collaboration with two carbon atoms which R15 and R17 combined, and this cyclic structure may have 
double association. 

[0055] Moreover, it can face manufacturing the reactant acrylic polymer of this invention, and 
copolymerization of the polymerization nature partial saturation monomer [D] which h£is a reactant silyl 
radical can be carried out. The polymerization nature partial saturation monomer [D] which has the reactant 
silyl radical used here can be expressed for example, with a degree type. 

[0056] 

[Formula 18] 
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II 



• • • 



[D] 

R"~S|i-R*" 

[0057] However, in the above-mentioned formula, R21 and R23 are the same semantics as said R7-R9, and 
R22 is one of the radicals or atoms of a hydrogen atom, a halogen atom, -CN radical, a glycidyl group, an 
alkyl group, an alkoxy group, an alkenyl radical, a cyclo alkenyl radical, an aryl group, an allyl compound 
ether group, an alkyl ether radical, an alkoxy silyl radical, and an alkyl alkoxy silyl radical. A part of 
hydrogen atom [ at least ] which constitutes this radical when this radical R22 is radicals other than a 
hydrogen atom and a halogen atom may be permuted by the halogen atom etc. Moreover, this radical R22 
may be a radical which has the configuration unit guided fi-om alkylene glycol, an alkoxy silyl radical, an 
alkyl alkoxy silyl radical, a methylol radical, and an alkoxy amide group. Moreover, R24 is a divalent 
radical or single bond, such as -C0-0-, -CH2-, -C2H4-, -CO-0-C2H4-, and -CO-0-C2H4-0-, Furthermore, 
R25, R26, and R27 are an alkyl group, an alkoxy group, a hydrogen atom, or a halogen atom independently, 
respectively. 

[0058] By carrying out copolymerization of the compound expressed with the above-mentioned formula 

[D], the repeat unit expressed with a degree type [D-1] is introduced into a principal chain. 

[0059] 

[Formula 19] 

R"-CR«- 



• • • 



[D-1] 



i-R 
R*^ 



[0060] However, in the above-mentioned formula [D-1], R21-R27 are the semantics same in the above- 
mentioned formula [D]. As for the repeat unit expressed with the above-mentioned formula [D-1] by the 
principal chain of the reactant acrylic polymer of this invention, it is desirable to be introduced in 1 - 50% of 
the weight of the amoimt into [ all ] a repeat unit, and especially the thing introduced in further 5 - 30% of 
the weight of the amount is desirable (this rate of installation is a monomer reduced property). While this 
reactant acrylic polymer comes to have self-reaction hardenability by introducing a unit [D-1] repeatedly in 
such an amount, it can react, for example with alkoxy metals, such as a silane coupling agent with a reactant 
alkoxy silyl radical, a silanol compound, and tetra-ethoxy titanium, metal chelation objects, such as metal 
alcoholate, and a resin constituent with an alkoxy silyl radical like silicone resin, and a hardening object can 
be formed good. In addition, after it can introduce the repeat unit expressed with the above-mentioned 
formula [D-1] by using a compound [D] and also it prepares an acrylic polymer, it can be introduced also by 
making the compound which has a reactant silyl radical, and the obtained acrylic polymer react. 
[0061] As an example of the monomer [D] which can form the repeat unit expressed with the above 
formulas [D-1] Vinyltrimetoxysilane, gamma- vinyl-monochloro dimethoxysilane. The vinyl compoimd 
monomer by which the reactant silyl radical was directly introduced into vinyl groups, such as gamma- 
vinyl-trichlorosilane and a gamma-vinyl-dichloro-monomethyl silane; Gamma-methacryloxpropyl 
trimethoxy silane, ganmia-methacryloxypropyl triethoxysilane, gamma-methacryloxypropyl monomethyl 
dimethoxysilane, The acrylic monomer by which the reactant silyl radical is introduced into reactant high 
(meta) acryloyl radicals, such as gamma-acryloxyprophyltrimethoxysilane; further The polymerization 
nature monomer by which the reactant silyl radical is introduced into the compound with a polymerization 
nature partial saturation radical like allyl compound trimethoxysilane and trimethoxysilylpropyl allylamine 
can be mentioned. 

[0062] The above-mentioned reactant acrylic pol5aner, especially the hardenability acrylic polymer which 
has the repeat unit expressed with the above-mentioned formula [D-1] can be manufactured by carrying out 
the polymerization (**) of the above-mentioned polymerization nature imsaturated compound to the bottom 
of existence of the thiols which have the compound and the reactant silyl radical which are expressed with a 
formula [I]. Although this reaction can be performed irrespective of the existence of a solvent and a 
dispersion medium, the polymerization of the field of the stability of a reactant silyl radical to a non- 
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drainage system is suitable. 

[0063] The conditions which this polymerization reaction is usually performed in an inert gas ambient 
atmosphere, and are performed by the usual radical polymerization method can be used. Therefore, activated 
gas like oxygen does not exist in this polymerization system of reaction. As inert gas used here, nitrogen 
gas, argon gas, gaseous helium, and carbon dioxide gas can be mentioned. In addition, this invention is a 
polymer which is obtained by carrying out the polymerization of the polymerization nature unsaturated 
compound as mentioned above to the bottom of existence with a specific organometallic compound and the 
thiols which have a reactant silyl radical and which the residue (-S-RO) in which the hydrogen atom 
combined with the sulfur atom was desorbed from the thiols which have a reactant silyl radical at the end (in 
the cases of many almost all ends of a polymer) of at least 1 has combined. 

[0064] Although the catalyst for polymerizations which consists of an organometallic compound expressed 
with the above-mentioned formula [I] used as a catalyst in this polymerization and thiols which have a 
reactant silyl radical can be used in the usual amount of catalysts The organometallic compound expressed 
with a formula [I] 0.0000001-0.0001 mols usually to the one mol of the partial saturation radical mol 
number of the above-mentioned polymerization nature unsaturated compoimds preferably It doubles with 
the number of mols of the thiols which have the reactant silyl radical to be used, and it is used so that the 
mole ratio of an organometallic compound and the thiols which have a reactant silyl radical may be set to 
10:1-1 : 10000. 0.00001-0.7 mols of thiols which have a reactant silyl radical are usually preferably used 
within the limits of 0.0001 -0.5 mols. 

[0065] such a polymerization reaction - the class of polymerization nature \msaturated compound - heating 
or warming - although it can also carry out downward, and it can also carry out, cooling, as for this 
polymerization reaction temperature, it is desirable to set up within the limits of 0-150 degrees C, and 
especially the thing to set up within the limits of further 25-120 degrees C is desirable. Stability can be 
advanced by setting polymerization reaction temperature as above-mentioned within the limits, without 
making a reaction overrun recklessly. Although based also on the activity of the partial saturation radical of 
the polymerization nature unsaturated compound to be used, when the polymerization nature unsaturated 
compound of an acrylic ester system with comparatively high polymerization nature is used and reaction 
temperature is made into 0 degree C or less, the activity as a catalyst of the thiols which have the 
organometallic compound which expresses with a formula [I], and a reactant silyl radical becomes low, time 
amount required in order to attain sufficient conversion becomes long, and effectiveness is bad. 
Furthermore, sufficient conversion can be attained, if it is conditions 25 degrees C or more even when a 
compound with low polymerization activity is used like a styrene mold imsaturated compound. 
[0066] Moreover, when reaction temperature is made into 150 degrees C or more, the danger of the run 
away reaction by generation of heat remarkable during a polymerization reaction arises. A smooth advance 
of a reaction can be maintained without making a reaction overrun recklessly by setting up polymerization 
temperature with 120 degrees C or less. In the polymerization of this invention, although reaction time can 
be suitably set up in consideration of conversion, molecular weight, etc., as for reaction time, it is usually 
desirable on the conditions above, for example to set up within the limits of 2 - 8 hours preferably for 2 to 
12 hours. 

[0067] This polymerization reaction can lower the temperature of a reactant and can stop it by adding 
polymerization reaction halt agents, such as a benzoquinone, still more preferably. By performing a 
polymerization as mentioned above, the polymer of 60% or more of conversion is usually obtained 
preferably 40% or more, moreover, the weight average molecular weight (Mw) measured about the obtained 
polymer using gel permeation chromatography (GPC) - usually ~ 500-1 million - desirable - within the 
limits of 1000-300000 - it is - mmiber average molecular weight (Mn) - usually ~ 500-1 million - it is 
within the limits of 1000-100000 preferably, moreover, a disprsion index (= number average molecular 
weight / weight average molecular weight) - usually - 1 .02-9.0 - it is within the limits of 1 .2-3.0 
preferably. 

[0068] It intermingles the organometallic compound, in not establishing a deashing process especially into 
the polymer obtained by carrying out a polymerization using the polymerization catalyst of this invention. 
Moreover, the sulfur content radical guided from the used thiols has combined with a part of end [ at least ] 
of the molecule of the polymer obtained. That is, although the thiols which have a reactant silyl radical are 
used as a polymerization initiation kind in the polymerization using the above catalysts, if the thiols which 
usually have these reactivity silyl radical are independent, they do not have the activity as a polymerization 
initiation kind. However, when the organometallic compound expressed with a formula [I] is used, the thiol 
group which has the reactant silyl radical which may be guided from the thiol compounds which have a 
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reactant silyl radical serves as active species in which polymerization initiation is possible according to an 
organic metal catalyst, and can serve as an initiation kind to a monomer. For this reason, when the amoimt 
of the thiols which have a reactant silyl radical to the amount of monomers in this reaction increases, the 
conversion per unit time amount improves. And the sulfur content radical guided from the thiols which have 
the used reactant silyl radical will combine with the polymerization initiation end of the polymer obtained. 
However, the thiols which have the reactant silyl radical used here are acting also as a chain transfer agent 
besides acting as a polymerization initiation kind, and molecular weight (polymerization degree) and 
conversion are greatly influenced by the amount of the thiols which have a reactant silyl radical. It can be 
guessed to guess from these phenomena that advance and a halt of the polymerization in this reaction are a 
radical polymerization. Moreover, the thio radical (-S) which the thiols which have the reactant silyl radical 
carried out by chain transfer in hydrogen drawing have attacks a monomer as a polymerization initiation 
kind again. For this reason, the sulfur content radical guided from the thiols which have the reactant silyl 
radical used for the end of the generated polymer will combine the polymer obtained by this polymerization 
method irrespective of the amount of the thiols used which have a reactant silyl radical. 
[0069] Since a polymerization is possible like the case where the system of reaction of this invention is 
performed by solution polymerization or the bulk polymerization into polar organic solvents, such as 
alcohol, and dispersion media, such as water, it is thought that the reaction in a polymerization has dominant 
radical reaction. For the reason, it is thought that the reaction halt end of the polymer obtained is a sulfur 
content radical guided from the thiols which have a silyl radical by radical coupling with thiols and a growth 
polymer radical with the hydrogen by the chain transfer by the thiols which have a silyl radical, or the 
radical-ized thio radical. 

[0070] In the polymer obtained, an organometallic compound is a form as it is, or combines with other 
organic radicals, and remains as a metal further. Moreover, the thiols which have a reactant silyl radical 
contribute to the generation reaction of a direct polymerization object, and since a reaction advances while 
oneself decomposes, the end group guided from the thiols which have a reactant silyl radical is introduced 
into a polymer end. 

[007 1 ] Thus, the activity is held also in the polymer which the activity of the reactant silyl radical in the 
radical guided from the thiols which have the reactant silyl radical combined with the end is not spoiled by 
the above-mentioned polymerization, and was prepared. Of course, it is not that to which it thinks that this 
invention person can presimie above-mentioned presumption and reaction advance most rationally from the 
various phenomena in the reaction of this invention, and this invention is limited by this. 
[0072] The hardenability acrylic polymer of this invention moreover, under existence of the thiols which 
have at least one reactant silyl radical in the metallocene compound expressed with the above-mentioned 
formula [I] and a molecule It is the polymer of the acrylic monomer which has a polymerization nature 
unsaturated bond which carried out the polymerization. Residue-S-RO to which the hydrogen atom was 
desorbed from thiols at the end of at least 1 The reactant acrylic polymer which (however, RO is a radical 
which has a reactant silyl radical) has combined is included. 99 or less % of the weight, while having 
preferably the repeat unit expressed with the above-mentioned formula [B] in 95 - 70% of the weight of an 
amount, ttie principal chain of this reactant acrylic polymer It has preferably the repeat unit guided from the 
polymerization nature unsaturated-compound monomer [D] which has one or more reactant silyl radicals in 
a molecule as repeat imits other than the repeat unit expressed with this formula [B] one to 50% of the 
weight in the amount of 5 - 30% of the weight of within the limits. 

[0073] Although this hardenability acrylic polymer has the repeat unit expressed with the above-mentioned 
formula [B] and has the repeat xmit further guided from the polymerization nature unsaturated-compound 
monomer expressed with the above-mentioned formula [D], it may have the repeat unit guided from the 
monomer which has further reactant unsaturated bonds, such as a repeat unit expressed with [B-1] and [B- 
2], and others (2, such as ethylene and a propylene, trimer). The amount of copolymerization of the repeat 
unit guided from other monomers of these is usually 0 - 20 % of the weight preferably zero to 40% of the 
weight. In addition, it is a value when the amoimt of copolymerization of each [ lap / in this invention / in a 
polymer (**) ] repeat unit makes the whole 100 % of the weight. 

[0074] the weight average molecular weight (Mw) measured about such a hardenability acrylic polymer 
using gel permeation chromatography (GPC) — usually — 500-1 million — desirable — within the limits of 
1000-300000 — it is — number average molecular weight (Mn) — usually ~ 500-1 million — it is within the 
limits of 1000-100000 preferably, moreover, a disprsion index (= number average molecular weight / weight 
average molecular weight) ~ usually — 1.02-9,0 — it is within the limits of 1.2-3.0 preferably. 
[0075] Such a hardenability acrylic polymer is hardened by blending a curing agent etc. and making it react, 
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although it is a condition containing a solvent, or a liquid usually viscous in 100% of the condition as a 
pitch. And this hardening object has elasticity and flexibility. The acrylic polymer which has the component 
unit guided from the thiols which have the above repeat units and have a silyl radical at the end of a polymer 
The reactant silyl radical introduced into the reactant silyl radical and molecule end originating in the 
formula [D] introduced into the principal chain It has high reactivity and this hardenability acrylic polymer 
has the property that it hardens by making a self-condensation reaction, condensation crosslinking reaction, 
or a self-condensation reaction and condensation crosslinking reaction merged. 

[0076] Polymerization hardening of the hardenability acrylic polymer of this invention can be carried out 
independently, and it can carry out reaction hardening using a reaction accelerator catalyst. That is, as a 
reaction accelerator catalyst used in case the hardenability acrylic polymer of this invention is hardened, 
amines, a tin system metal catalyst, a titanium system metal catalyst, a bismuth system metal catalyst, and 
an aluminum system metal catalyst can be mentioned. 

[0077] By this invention, as an example of amines usable as a reaction accelerator catalyst A compound 
with basic amino groups, such as triethylamine, a trimethylamine, an aniline, and p-toluidine, can be 
mentioned. As an example of a tin system metal catalyst Dibutyltin dilaurate, screw-acetylacetonate- 
dibutyltin. An organic tin system compound tetravalent [, such as dibutyltin dimaleate and dimaleate tin, ] or 
divalent can be mentioned. As an example of a titanium system metal catalyst Tetra-propoxytitanium, 
tetrabutoxytitanium, dimethyl-dimethoxy titaniimi, and dibutyl titanium can be mentioned. As an example 
of a bismuth system metal catalyst Organic bismuth compounds, such as a dibutyl- JIRAU rate bismuth and 
a screw-acetylacetonate-dibutyl bismuth, can be mentioned. As an example of an aluminum system metal 
catalyst Aluminiim chelates, such as thoria cetyl acetonate alimiinum, mono-butoxy-diacetyl acetonate 
aluminum, and mono- ethyl -acetoacetate-screw acetylacetonate aluminum, can be mentioned, these reaction 
accelerator catalysts are independent ~ it is ~ it can be combined and used, the compound 1 00 weight 
section to which such a reaction accelerator catalyst is expressed with a formula [I] ~ receiving — usually — 
the 10 - 0.001 weight section — it can be preferably used in the amount of the 1 - 0.01 weight section within 
the limits. 

[0078] The above-mentioned hardenability polymer has a property that it reacts with these and hardens by 
using it for 1 intramolecular with the compound [C] of molecular weight 100-1000 preferably 50000 or less 
molecular weight which has two or more reactant silyl radicals. The compound [C] which has the specific 
molecular weight which has two or more reactant silyl radicals in such 1 intramolecular is usually known as 
a si lane coupling agent, and the compound generally used as a silane coupling agent can be used for it by 
this invention. 

[0079] Although there is especially no limit in the silane coupling agent which can be used here, using it 
with this hardenability acrylic polymer as an example of a desirable silane coupling agent Vinyl 
trichlorosilane, a vinyl tris (beta-methoxyethoxy) silane, Vinyltriethoxysilane, vinyltrimetoxysilane, gamma- 
(methacryloxypropyl) trimethoxysilane, beta-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, Gamma- 
glycidoxypropyltrimetoxysilane, gamma-glycidoxypropylmethyldietoxysilane, N-beta(aminoethyl) gamma- 
aminopropyl methoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma- 
aminopropyl triethoxysilane, N-phenyl-gamma-aminopropyl metiioxysilane, ganmia-mercapto propyl 
methoxysilane, and gamma-chloropropyltrimetoxysilane can be mentioned. 

[0080] these silane coupling agents — the hardenability acrylic polymer 100 weight section — receiving — 
usually ~ the 0. 1 - 200 weight section ~ it can be preferably used in the amoimt of 1 - 50 weight section 
within the limits, by adding an above-mentioned acrylic polymer small quantity every to such a silane 
coupling agent, a part of reactant silyl radical which a silane coupling agent has combines with an acrylic 
polymer, and the activity is spoiled for a reactant silane coupling agent to an acrylic polymer — it can 
introduce rattlingly that there is nothing. 

[008 1 ] The hardenability constituent of this invention consists of a with the reactant acrylic polymer emd/or 
hardenability acrylic polymer which were mentioned above, and a molecular weight of 50000 or less which 
has two or more reactant silyl radicals in the 1 above-mentioned intramolecular compound [C] (namely, 
silane coupling agent). Such a hardenability constituent of this invention has a property that it hardens 
mixing the above-mentioned component or by forming the structure of cross linkage, absorbing the moisture 
in atmospheric air. Since this hardening reaction advances at a room temperature, in the hardenability 
constituent of this invention While it is desirable not to harden under storage or migration etc. before using 
this constituent, and to harden quickly moreover in the case of use, and packing up so that reactivity or a 
hardenability acrylic polymer may not usually contact atmospheric air It is desirable to be packed up 
according to an individual so that a reaction accelerator catalyst, a silane coupling agent, and a hardenability 
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constituent or a hardenability acrylic polymer may not contact. Each such component by which another 
package was carried out is opened before use, and is mixed and used. 

[0082] In addition, although it is desirable to the hardenability constituent of this invention that the organic 
solvent does not contain, the organic solvent may contain as occasion demands. Moreover, a silica 
[ finishing / bulking agents, such as a viscosity modifier, a solvent for viscosity control a plasticizer, and a 
calcium carbonate, and surface preparation other than the above-mentioned component ], an anti-oxidant, 
UV absorbent, a radical trap agent, a defoaming agent, a dripping inhibitor, a support inhibitor, a CHIKISO 
agent, a pigment, a color, etc. can also be blended with the hardenability constituent of this invention. 
[0083] The hardening object of this invention is the hardened material which used combining either the 
above-mentioned reactant acrylic polymer, a hardenability acrylic polymer and a hardenability constituent 
and these, and was hardened by crosslinking reaction with these self-condensation or a combination 
component. With the presentation of the usually used acrylic monomer, it becomes the polymerization 
object of elasticity nature from the rigid body with a high degree of hardness softly, and, as for this 
hardening object, any polymer has good elasticity and flexibility. It has the property that it furthermore 
reacts further with an acrylic monomer, a low-molecular acrylic polymer, and other polymerization nature 
components. 

[0084] And since this hardening object is manufactured according to a bulk polymerization or solution 
polymerization, it does not have hydrophilic components contained in the polymer manufactured by the 
emulsion polymerization, a distributed polymerization, etc., such as a dispersant and a sxirfactant, but has the 
outstanding water resisting property, and, moreover, this outstanding water resisting property cannot change 
easily with time. On the reactant acrylic polymer, the hardenability acrylic polymer, hardenability 
constituent, and hardening object of this invention, it remains in the amount corresponding to the compound 
which the organometallic compound expressed with the formula [I] used as a catalyst or the organic metal 
which constitutes this organometallic compound, and this metal combined with other components, or the 
amount of catalysts which the metal used. Although it is also removable for the compound containing this 
organometallic compoimd, a metal, or this metal to dissolve the obtained polymer in an organic solvent etc., 
and to separate an organometallic compound etc. with the usual deashing process Although it does not need 
to separate especially this organometallic compoimd firom not functioning as an effective reaction catalyst, 
and the amount of this organometallic compoimd being very little if the thiols which have a silyl radical do 
not exist, it can delime as occasion demands and can also remove. 

[0085] the reactant acrylic polymer, the hardenability acrylic polymer, hardenability constituent, and 
hardening object of this invention mentioned above are independent, respectively — it is — it can be used as 
a principal component in various applications combining these. That is, the reactant acrylic polymer, the 
hardenability acrylic polymer, hardenability constituent, and hardening object of this invention are resin 
which has elasticity and flexibility, and are acquired with a gestalt with the solid of a pellet type to viscous 
various liquids by moreover adjusting the molecular weight, resin concentration in a resin solution, etc. and 
this polymer since this polymer has the reactivity resulting from the thiols which have a reactant silyl radical 
~ still — reactivity — having --**** — a reaction accelerator catalyst and a coupling agent — or self- 
condensation can be carried out and reaction hardening can be carried out. 

[0086] And since the polymer or hardening object of this invention is manufactured according to a bulk 
polymerization or solution polymerization, it does not contain hydrophilic components contained in the 
polymer manufactured by the emulsion polymerization, a distributed polymerization, etc., such as a 
dispersant and a surfactant. For this reason, the hardened material obtained using the polymer or hardening 
object of this invention as a principal component shows a good water resisting property, it is a further very 
precise hardened material, and it shows description very specific as an acrylic polymer of having elasticity 
while it moreover has flexibility. 

[0087] In this invention, various applications are offered for this polymer or a heirdening object using the 
specific property which such this polymer or a hardening object has. Either is contained as a principal 
component at least, and, as for the coating of this invention, the aforementioned reactant acrylic polymer, 
the hardenability acrylic polymer, the hardenability constituent, and the hardening object usually contain 
color material, such as a color or a pigment. Although the coating of this invention may dissolve or 
distribute the above-mentioned component to an organic solvent, when the polymer obtained in the bulk 
polymerization also has sufficiently small molecular weight, since it is a viscous liquid, it can be used as the 
coating of a non-solvent mold. And the coating which does not contain this solvent substantially is a viscous 
liquid, and usually has good self-leveling nature. 

[0088] The adhesives of this invention contain either as a principal component, even if there are few the 
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aforementioned reactant acrylic polymer, hardenability acrylic polymers, hardenability constituents, and 
hardening objects. These adhesives are the adhesives of reaction hardenability and can diffuse the internal 
stress which many hardening objects moreover have flexibility and elasticity, therefore is produced by 
adhesion according to the adhesives of this invention. 

[0089] Similarly, the binder of this invention can give good tuck nature, when either is contained as a 
principal component at least and the aforementioned reactant acrylic polymer, a hardenability acrylic 
polymer, a hardenability constituent, and a hardening object blend into other adhesives etc. The surface 
coating agent of this invention forms a thin film in the fi-ont face of the object which contains either as a 
principal component at least, and is covered of the aforementioned reactant acrylic polymer, a hardenability 
acrylic polymer, a hardenability constituent, and a hardening object, and protects the fi-ont face of a covering 
object. Since it has flexibility and elasticity, especially the surface coating agent of this invention can be 
covered good, even if a thing in which a covering object has moving part, or its gestalt changes. Moreover, 
the surface coating agent of this invention can be covered, without spoiling the color tone of a covering 
object etc., since it has good transparency. Furthermore, by having the frame of acrylic resin and the frame 
of the siloxane used as the point constructing a bridge shows good thermal resistance, weatherability, 
chemical resistance, and UV-proof allochroic. Moreover, since it has the alkoxy silyl radical with high 
activity as a labile point, it has the good adhesive property which is not in the former also on inorganic 
material front faces, such as glass, and concrete, a steel plate. 

[0090] While either is contained as a principal component at least and the film of this invention excels 
[ object / the aforementioned reactant acrylic polymer, the hardenability acrylic polymer, the hardenability 
constituent, and / hardening ] in transparency, this film has flexibility and elasticity. Moreover, it has the 
outstanding lightfastness from having the point of the frame of an acrylic, and a siloxane constructing a 
bridge. 

[0091] Either is contained as a principal component at least, and the sealing agent of this invention can 
blend a bulking agent, a dripping inhibitor, a pigment, an antioxidant, etc. for the aforementioned reactant 
acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a hardening object as 
occasion demands. The sealing agent of this invention does not contain an organic solvent substantially, but 
its sealing nature is very good from carrying out self-hardening. Moreover, since this sealing agent has 
flexibility and elasticity, gestalt imitation nature is good and can carry out sealing in a very high precision 
irrespective of the gestalt of the part by which sealing is carried out. 

[0092] Moreover, the macromolecule silane coupling agent of this invention It is the thing of the 
aforementioned reactant acrylic polymer, a hardenability acrylic polymer, a hardenability constituent, and a 
hardening object which contains either as a principal component at least. This macromolecule silane 
coupling agent By adjusting a presentation and polar group of a polymerization nature acrylic monomer, it 
becomes a coupling agent with two or more fimctional groups. Adhesion dependability sufficient because do 
not raise adhesion dependability and ** also uses this macromolecule silane coupling agent, using the usual 
silane coupling agent two or more can be acquired. Moreover, since the shielding effect of resin using this 
macromolecule silane coupling agent over an organic compound improves compared with the resin which 
used the usual silane coupling agent, it has the effectiveness as a primer. That is, it compares with the usual 
silane coupling agent, and the macromolecule silane coupling agent of this invention is **. The addition 
effectiveness is large and the good coupling effectiveness is acquired. **. 

[0093] The application using a property that the polymer of this invention has hardenability fiirther in 
addition to what carried out [ above-mentioned ] the detailed explanation or the application using the 
elasticity of a hardening object, the application using being a liquid with this still more viscous polymer, etc. 
can be used for the application of the reactant acrylic polymer of this invention, a hardenability acrylic 
polymer, a hardenability constituent, and a hardening object. For example, a binder, adhesives, the vehicle 
for coatings, the resin for primers, the binder for ink, The covering coating resin on front faces of an 
inorganic material, such as cement, mortar, a metal, and glass, sheet mold goods (example; — a permeability 
sheet, a protection sheet, a liner sheet, and a vibration-deadening sheet -) An imprint sheet, a modulated 
light sheet, an antistatic sheet, an electric conduction sheet, a care-of-health sheet, A noise insulation sheet, a 
protection-from-light sheet, a makeup sheet, a marking sheet, a fire-resistant sheet, film mold goods 
(example; -- a marking film, a protection film, and an ink fixing film -) As a laminate film, foam (hard 
foam, elasticity foam, half-rigid foam, fire-resistant foam, etc. are included), a reaction plasticizer, a 
plasticizer, a diluent, a compatibilizer, the silane coupling agent of a polymer mold, silica coating, and a 
middle raw material Raw materials for resin, such as a raw material for modified resin as the graft agent of 
silicon resin, a block agent, the modifier of silicone rubber, etc., and various block polymer as macromere 
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[0100] Subsequently, the 3-mercapto propyltrimethoxysilane 20 weight section which fully carried out 
nitrogen inert gas replacement was added at a stretch in the flask under stirring. Heating and cooling were 
performed for 4 hours so that the temperature of the contents in the flask under [ after adding the 3-mercapto 
propyltrimethoxysilane 20 weight section ] stirring could maintain at 80 degrees C. Furthermore, it applied 
for 5 minutes to the bottom of stirring of the 3-mercapto propyltrimethoxysilane 20 weight section which 
fully carried out nitrogen inert gas replacement, and additional addition was carried out into the flask. It 
reacted for 4 hours, performing cooling and warming further so that the temperature of the contents in the 
flask after additional addition and under stirring can maintain the 3-mercapto propyltrimethoxysilane 20 
weight section whole quantity at 90 degrees C. 

[0101] The temperature of a reactant was returned to the room temperature after the reaction for 8 hours and 
5 minutes in total as mentioned above, 20 weight sections addition of the benzoquinone solution (95%THF 
solution) was carried out at the reactant, and the polymerization was stopped. In this way, about the THF 
solution of the obtained reactant, the monomer survival rate was measured using the gas chromatography, 
and it asked for conversion. 

[0102] Consequently, 78% of reactant was obtained for conversion, and the overrun of a polymerization 
reaction was not accepted at all on the occasion of this polymerization. Then, the obtained reactant was 
moved to the evaporator, and THF and a residual nionomer, and residual thiol compounds were removed, 
heating gradually to 80 degrees C under reduced pressure. In this way, 150-degree-C heating residue of the 
obtained polymer was 96.3%. 

[0103] Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=1400 and Mn=900, it was disprsion-index =1.6, and the viscosity in 23 degrees 
C was 7500 centipoises (cps). 
[0104] 

[The example 1 of a comparison] In the formula adopted in the example 1 , as a result of performing same 
actuation except having not added RUTENOSEN dichloride, the conversion measured with the gas 
chromatography was 6%. 
[0105] 

[The example 2 of a comparison] The contents of a flask were heated at 80 degrees C, having taught the 
methyl methacrylate 100 weight section, and the gamma-methacryloxpropyl-trimethoxy-silane 20 weight 
section and the normal dodecyl mercaptan 20 weight section to the flask equipped with stirring equipment, 
nitrogen gas installation tubing, the thermometer, and the ring current cooling pipe, and introducing nitrogen 
gas into it in a flask. 

[0106] Subsequently, the azobisisobutyronitril 0.1 weight section was added in the flask as a radical 
polymerization initiator under stirring. Then, adding the azobisisobutyronitril 0.1 weight section every 30 
minutes, cooling and warming were performed for 4 hours so that the temperature of the contents in the 
flask under churning could maintain at 80 degrees C. Furthermore, it applied for 5 minutes to the bottom of 
stirring of the normal dodecyl mercaptan 20 weight section which fully carried out nitrogen inert gas 
replacement, and additional addition was carried out into the flask. Although it cooled so that additional 
addition of the azobisisobutyronitril 0.1 weight section might be carried out and the temperature of the 
contents in the flask under stirring could maintain the normal dodecyl mercaptan 20 weight section whole 
quantity at 90 degrees C after additional addition, whenever [ intemal-temperature-in-the-flask ] went up to 
1 10 degrees C with rapid generation of heat. It reacted for 4 hours, having made whenever [ intemal- 
temperature-in-the-flask ] into 90 degrees C, and performing [ performed cooling for 20 more minutes ] the 
warming, 

[0107] The temperature of a reactant was returned to the room temperature after the reaction for 8 hours and 
25 minutes in total as mentioned above, 20 weight sections addition of the benzoquinone solution (95%THF 
solution) was carried out at the reactant, and the polymerization was stopped. In this way, about the THF 
solution of the obtained reactant, the monomer survival rate was measured using the gas chromatography, 
and it asked for conversion. 

[0108] Consequently, 87% of reactant was obtained and the polymerization reaction had very unstable 
conversion on the occasion of this polymerization. Then, the obtained reactant was moved to the evaporator, 
and THF and a residual monomer, and residual thiol compounds were removed, heating gradually to 80 
degrees C under reduced pressure. In this way, 150-degree-C heating residue of the obtained polymer was 
96.3%. ^ ^ 

[0109] Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=2100 and Mn=1000, it was disprsion-index =2.1, and the viscosity in 23 degrees 
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Or the raw material for reforming, an additive and also a fiber modifier, a fiber finishing agent, A paper 
processing agent, a paper modifier, a surfactant, a distributed stabilizer, a dispersion medium, a solvent, a 
viscosity controlling agent. An adsorbent, a hair processing agent, the additive for toners, an electrification 
control agent, an antistatic agent, a low contraction agent. An antifogger, a stain proofing agent, a 
hydrophilic grant agent, an oleophilic grant agent, physic support, the support for agricultural chemicals. 
The compounding agent for cosmetics, lubricant, the additive for polymer alloys, a gel coat agent, the resin 
for FRP, The additive for FRP resin, the resin for artificial marbles, the resin additive for artificial marbles, 
UV and the raw material for the resin for impregnation casts, and EV hardening resin, a tackifier, and 
various binders (example; - the binder for magnetic-recording media --) the binder for casting, and baking - 
- the body and its function - a binder and the binder for glass fiber sizing material - The urethane modifier 
for RIM, the resin for glass laminates, a sound deadener. an insulator, the resin for demarcation membranes, 
A sound insulating material, acoustic material, artificial leather, an artificial skin, synthetic leather, various ' 
industrial parts. It can be used as daily necessaries, the cast for toiletries, acrylic silicone rubber, an acrylic 
silicone rubber modifier, an acrylic silicone foam modifier, a silicone rubber modifier, a silicone foam 
plasticizer, a siUcone foam modifier, an acrylic rubber modifier, etc. 
[0094] 

[Effect of the Invention] The component unit originating in the thiols which have a reactant silyl radical has 
combined the reactant acrylic polymer, the hardenability acrylic polymer, hardenability constituent, and 
hardening object of this invention with the end of at least 1 of a polymer using the organometallic compound 
expressed with the formula [I] which is the so-called metallocene system compound, and the thiols which 
have a reactant silyl radical on the basis of the acrylic polymer to which the polymerization of the compound 
which has a polymerization nature unsaturated bond was carried out. In the polymer with which this 
component unit was introduced, a reactant silyl radical is still activity, without that reactivity being spoiled 
by the introductory reaction, as for the introduced silyl radical. Therefore, using the reactant silyl radical 
originating in the thiols which have the reactant silyl radical introduced into the end of a polymer, 
crosslinking reaction can be formed in this acrylic polymer, and tfiis aery He polymer can be stiffened by 
forming crosslinking reaction in this way. 

[0095] Moreover, in addition to the reactant silyl radical of the molecule end to which the polymer which 
introduced into the principal chain the radical which has a reactant silyl radical originates in the thiols which 
have the above reactant silyl radicals, it becomes what also has a principal chain still better [ the 
hardenability which comes to have labile and this acrylic polymer has ]. The reaction hardenability improves 
further by combining the reactant acrylic polymer or hardenability acrylic polymer of this invention with 
others and the compound which can form the structure of cross linkage more easily like a silane coupling 
agent, and introducing the structure which originates in other cross linking agents in this way. 
[0096] The reactant acrylic polymer and hardenability acrylic polymer of this invention are a viscous liquid, 
and can usually be easily mixed with other components. And it can be used using the property of being this ' 
viscous liquid, as the coating and adhesives which do not contain a solvent substantially, a binder, a sealing 
agent, a macromolecule silane coupling agent, etc. Moreover, it can be used as a sealing agent, a film, a 
surface coating agent, etc. using a property that this polymer carries out bridge formation hardening. ' 
[0097] Especially the hardening object of this invention has flexibiHty while having elasticity, and it has a 
remarkably different property from the conventional acrylic polymer. Moreover, by being obtained by 
carrying out the bulk polymerization of the polymerization nature unsaturated bond content compound using 
the catalyst which consists of thiols which have a specific organometallic compound and a specific reactant 
silyl radical in this invention, and using such a catalyst The polymer which could also obtain the polymer 
according to the bulk polymerization, without a reaction using a reaction solvent substantially using the 
reactant high monomer which was not able to be overrun recklessly and controlled conventionally, and was 
obtained turns into a new polymer which has reactivity. 
[0098] 

[Example] Next, this invention is not limited by these examples, although the example of this invention is 
shown and this invention is further explained to a detail. 

[0099] 

[Example 1 ] The contents of a flask were heated at 80 degrees C, having taught the RUTENOSEN 
dichloride 0.1 weight section to the flask equipped with the manufacture stirring equipment, nitrogen gas 
installation tubing, thermometer, and ring current cooling pipe of a polymer as the methyl methacrylate 100 
weight section, the gamma-methacryloxpropyl-trimethoxy-silane 20 weight section, and a metal catalyst, 
and introducing nitrogen gas into it in a flask. ' 
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C was 10500 centipoises (cps). 
[0110] 

[Example 2] The contents of a flask were heated at 90 degrees C, having taught the titanocene dichloride 0.1 
weight section to the flask equipped with stirring equipment, nitrogen gas installation tubing, the 
thermometer, and the ring current cooling pipe as the methyl methacrylate 50 weight section, the styrene 20 
weight section and the normal butyl acrylate 30 weight section, the gamma-methacryloxpropyl-trimethoxy- 
silane 1 0 weight section, and a metal catalyst, and introducing nitrogen gas into it in a flask. 
[01 1 1] Subsequently, the 3-mercapto propyltrimethoxysilane 27 weight section which fully carried out 
nitrogen inert gas replacement was added at a stretch in the flask under stirring. Heating and cooling were 
performed for 4 hours so that the temperature of the contents in the flask under [ after adding the 3-mercapto 
propyltrimethoxysilane 27 weight section ] stirring could maintain at 90 degrees C. Then, it reacted for 4 
hours, heating further so that the temperature of the contents in the flask under stirring can maintain at 1 10 
degrees C. 

[01 12] The temperature of a reactant was returned to the room temperature after the reaction of 8 hours in 
total as mentioned above, 20 weight sections addition of the benzoquinone solution (95%THF solution) was 
carried out at the reactant, and the polymerization was stopped. In this way, about the THF solution of the 
obtained reactant, the monomer survival rate was measured using the gas chromatography, and it asked for 
conversion. 

[01 13] Consequently, 81% of reactant was obtained for conversion, and the overrun of a polymerization 
reaction was not accepted at all on the occasion of this polymerization. Then, the obtained reactant was 
moved to the evaporator, and THF and a residual monomer, and residual thiol compounds were removed, 
heating gradually to 80 degrees C under reduced pressure. In this way, 150-degree-C heating residue of the 
obtained polymer was 97.6%. 

[01 14] Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=1800 and Mn=1200, it was disprsion-index =1.5, and the viscosity in 23 degrees 
C was 1 3000 centipoises (cps). 
[0115] 

[The example 3 of a comparison] The contents of a flask were heated at 90 degrees C, having taught the 
methyl methacrylate 50 weight section, the styrene 20 weight section and the normal butyl acrylate 30 
weight section, the gamma-methacryloxpropyl-trimethoxy-silane 10 weight section, and the normal dodecyl 
mercaptan 25 weight section to the flask equipped with stirring equipment, nitrogen gas installation tubing, 
the thermometer, and the ring current cooling pipe, and introducing nitrogen gas into it in a flask. 
[0116] Subsequenfly, the benzoyl peroxide 0.05 weight section was added in the flask as a radical 
polymerization initiator under stirring. Then, adding the benzoyl peroxide 0.05 weight section every 30 
minutes, cooling and warming were performed for 4 hours so that the temperature of the contents in the 
flask under churning could maintain at 90 degrees C. Then, it warmed so that the temperature of the contents 
m the flask under stirring could maintain at 1 10 degrees C, and when the after that and benzoyl peroxide 0. 1 
weight section which advanced the reaction for 2 hours was added, whenever [ intemal-temperature-in-the- 
flask ] went up to 150 degrees C with r^id generation of heat. Then, it cooled for 30 minutes, and it 
adjusted so that whenever [ intemal-temperature-in-the-flask ] might become 1 10 degrees C. Then, it reacted 
for 1 hour, warming. 

[01 17] The temperature of a reactant was returned to the room temperature after the reaction for 7 hours and 
30 minutes in total as mentioned above, 20 weight sections addition of the benzoquinone solution (95%THF 
solution) was carried out at the reactant, and the polymerization was stopped. In this way, about the THF 
solution of the obtained reactant, the monomer survival rate was measured using the gas chromatography, 
and it asked for conversion. ' 

[01 18] Consequently, 92% of reactant was obtained and the polymerization reaction had very unstable 
conversion on the occasion of this polymerization. Then, the obtained reactant was moved to the evaporator, 
and THF and a residual monomer, and residual thiol compounds were removed, heating gradually to 80 
degrees C under reduced pressure. In this way, 150-degree-C heating residue of the obtained polymer was 
96.3%. 

[0119] Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer is Mw=5800 and Mn=1400, it was disprsion-index =4.2, and the viscosity in 23 degrees C 
is 27000 centipoises (cps), and generating of a gel object was seen. 
[0120] 

[Example 3] The contents of a flask were heated at 70 degrees C, having taught the titanocene dichloride 0.1. 
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weight section as the normal butyl acrylate 70 weight section, the styrene 30 weight section and the gamma- 
methacryloxpropyl-trimethoxy-silane 10 weight section, and a metal catalyst, having taught the ethyl-acetate 
60 weight section to the flask equipped with stirring equipment, nitrogen gas installation tubing, the 
thermometer, and the ring current cooling pipe as an organic solvent, and introducing nitrogen gas into it in 
a flask. 

[0121] Subsequently, the 3-mercapto propyltrimethoxysilane 1.5 weight section which folly carried out 
nitrogen inert gas replacement was added at a stretch in the flask under stirring. Heating and cooling were 
performed for 4 hours so that the temperature of the contents in the flask under [ after adding the 3-mercapto 
propyltrimethoxysilane 1 .5 weight section ] stirring could maintain at 70 degrees C. Furthermore, it heated 
and the polymerization reaction was continued for 2 hours so that the temperature of the contents in the flask 
under stirring could maintain at 90 degrees C. Then, 0.1 weight section addition of the azobisisobutyronitril 
was carried out as a radical polymerization initiator, the polymerization was continued for forther 1 hour, 
and the residual monomer was decreased. 

[0122] The temperature of after the reaction of 7 hours and a reactant was returned to the room temperature 
in total as mentioned above, and the polymerization was ended. In this way, about the ethyl-acetate solution 
of the obtained reactant, the monomer survival rate was measured using the gas chromatography, and it 
asked for conversion. Consequently, 98.7% of reactant was obtained for conversion. Moreover, on the 
occasion of this polymerization, the overrun of a polymerization reaction was not accepted at all. 
[0123] In this way, it was 66.7% when asked for solid content with 1 50-degree-C heating of the obtained 
polymer. Moreover, the molecular weight measxired with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=34000 and Mn=18000, it was disprsion-index =1.9, and the viscosity in 23 
degrees C was 2300 centipoises (cps). 
[0124] 

[The example 4 of a comparison] The contents of a flask were heated at 70 degrees C, having taught the 
ethyl-acetate 60 weight section to the flask equipped with stirring equipment, nitrogen gas installation 
tubing, the thermometer, and the ring current cooling pipe as the normal butyl acrylate 70 weight section, 
the styrene 30 weight section and the gamma-methacryloxpropyl-trimethoxy-silane 10 weight section and 
the normal dodecyl mercaptan 1.5 weight section, and also an organic solvent, and introducing nitrogen gas 
into it in a flask. 

[0125] Subsequently, the azobisisobutyronitril 0.05 weight section was added in the flask as a radical 
polymerization initiator under stirring. Then, adding the azobisisobutyronitril 0.05 weight section every 30 
minutes, cooling and warming were performed for 4 hours so that the temperature of the contents in the 
flask under chuming could maintain at 70 degrees C. Then, the polymerization was performed for forther 1 
hour, adjusting by performing cooling and warming so that the after that and azobisisobutyronitril 0. 1 
weight section which it warmed [ section ] so that the temperature of the contents in the flask under stirring 
could maintain at 85 degrees C, and advanced the reaction for 2 hours may be added and whenever 
[ intemal-temperature-in-the-flask ] may become 85 degrees C, and the residual monomer was decreased. 
[0126] The temperature of after the reaction of 7 hours and a reactant was retumed to the room temperature 
in total as mentioned above, and the polymerization was ended. In this way, about the ethyl-acetate solution 
of the obtained reactant, the monomer survival rate was measured using the gas chromatography, and it 
asked for conversion. Consequently, 98.2% of reactant was obtained for conversion. Moreover, the overrun 
of a polymerization reaction was not accepted on the occasion of this polymerization. 
[0127] In this way, it was 66.7% when asked for solid content with 1 50-degree-C heating of the obtained 
polymer. Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=45000 and Mn=19000, it was disprsion-index =2,4, and the viscosity in 23 
degrees C was 2700 centipoises (cps). 
[0128] 

[Example 4] The contents of a flask were heated at 70 degrees C, having taught the clo mono-SENJI 
chloride 0.5 weight section as the methyl acrylate 100 weight section, the gamma-methacryloxpropyl- 
trimethoxy-silane 2.0 weight section, and a metal catalyst, having taught the ethyl-acetate 60 weight section 
to the flask equipped with stirring equipment, nitrogen gas installation tubing, the thermometer, and the ring 
current cooling pipe as an organic solvent, and introducing nitrogen gas into it in a flask. 
[0129] Subsequently, the 3-mercapto propyltrimethoxysilane 1.2 weight section which folly carried out 
nitrogen inert gas replacement was added at a stretch in the flask under stirring. Heating and cooling were 
performed for 4 hours so that the temperature of the contents in the flask under [ after adding the 3-mercapto 
propyltrimethoxysilane 1 .2 weight section ] stirring could maintain at 70 degrees C. Furthermore, it heated 
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and the polymerization reaction was continued for 2 hours so that the temperature of the contents in the flask 
under stirring could maintain at 85 degrees C. Then, 0.1 weight section addition of the azobisisobutyronitril 
was carried out as a radical polymerization initiator, the polymerization was continued for further 1 hour, 
and the residual monomer was decreased. 

[0130] The temperature of after the reaction of 7 hours and a reactant was returned to the room temperature 
in total as mentioned above, and the polymerization was ended. In this way, about the ethyl-acetate solution 
of the obtained reactant, the monomer survival rate was measured using the gas chromatography, and it 
asked for conversion. Consequently, 97.6% of reactant was obtained for conversion. Moreover, on the 
occasion of this polymerization, the overrun of a polymerization reaction was not accepted at all. 
[0131] In this way, it was 63.1% when asked for soHd content with 150-degree-C heating of the obtained 
polymer. Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=46000 and Mn=21000, it was disprsion-index =2.2, and the viscosity in 23 
degrees C was 3200 centipoises (cps). 
[0132] 

[The example 5 of a comparison] The contents of a flask were heated at 70 degrees C, having taught the 
ethyl-acetate 60 weight section to the flask equipped with stirring equipment, nitrogen gas installation 
tubing, the thermometer, and the ring current cooling pipe as the methyl acrylate 100 weight section, the 
amount section of gamma-methacryloxpropyl-trimethoxy-silane 2.0 and the normal dodecyl mercaptan 1 .2 
weight section, and also an organic solvent, and introducing nitrogen gas into it in a flask. 
[0133] Subsequently, the azobisisobutyronitril 0.05 weight section was added in the flask as a radical 
polymerization initiator under stirring. Then, adding the azobisisobutyronitril 0.05 weight section every 30 
minutes, cooling and warming were performed for 4 hours so that the temperature of the contents in the 
flask under churning could maintain at 70 degrees C. Then, the polymerization was performed for further 1 
hour, adjusting by performing cooling and warming so that the after that and azobisisobutyronitril 0. 1 
weight section which it warmed [ section ] so that the temperature of the contents in the flask under stirring 
could maintain at 85 degrees C, and advanced the reaction for 2 hours may be added and whenever 
[ intemal-temperature-in-the-flask ] may become 85 degrees C, and the residual monomer was decreased. 
[0134] The temperature of after the reaction of 7 hours and a reactant was retumed to the room temperature 
in total as mentioned above, and the polymerization was ended. In this way, about the ethyl -acetate solution 
of the obtained reactant, the monomer survival rate was measured using the gas chromatography, and it 
asked for conversion. Consequently, 97.2% of reactant was obtained for conversion. Moreover, the overrun 
of a polymerization reaction was not accepted on the occasion of this polymerization. 
[0135] In this way, it was 662.0% when asked for solid content with 150-degree-C heating of the obtained 
polymer. Moreover, the molecular weight measiired with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=67000 and Mn=22000, it was disprsion-index =3.1, and the viscosity in 23 
degrees C was 3400 centipoises (cps). 
[0136] 

[Example 5] The contents of a flask were heated at 65 degrees C, having taught the zirconocene dichloride 
0.2 weight section to the flask equipped with stirring equipment, nitrogen gas installation tubing, the 
thermometer, and the ring current cooling pipe as the ethyl acrylate 1 00 weight section, the gamma- 
methacryloxpropyl-trimethoxy-silane 5 weight section, and a metal catalyst, and introducing nitrogen gas 
into it in a flask. 

[0137] Subsequently, the 3-mercapto propyltrimethoxysilane 2.0 weight section which fiiUy carried out 
nitrogen inert gas replacement was added at a stretch in the flask under stirring. Heating and cooling were 
performed for 2 hours so that the temperature of the contents in the flask under [ after adding the 3-mercapto 
propyltrimethoxysilane 2.0 weight section ] stirring could maintain at 65 degrees C. Additional addition of 
the 3-mercapto propyltrimethoxysilane 1.4 weight section which fiirther fiiUy carried out nitrogen inert gas 
replacement after that was carried out at a stretch into the flask under stirring. It reacted for 2 hours, 
performing cooling and warming fiirther so that the temperature of the contents in the flask after additional 
addition and under stirring can maintain the 3-mercapto propyltrimethoxysilane 1.4 weight section at 75 
degrees C. Then, it reacted for 4 hours, warming so that the temperature of the contents in a flask can 
maintain at 90 degrees C. 

[0138] The temperature of a reactant was retumed to the room temperature after the reaction of 8 hours in 
total as mentioned above, 20 weight sections addition of the benzoquinone solution (95%THF solution) was 
carried out at the reactant, and the polymerization was stopped. In this way, about the THF solution of the 
obtained reactant, the monomer siirvival rate was measured using the gas chromatography, and it asked for 

http://www4. ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejj e 8/8/2006 



JP,2001-040037,A [DETAILED DESCRIPTION] 



Page 22 of 29 



conversion. 

[0139] Consequently, 73% of reactant was obtained for conversion, and the overrun of a polymerization 
reaction was not accepted at all on the occasion of this polymerization. Then, the obtained reactant was 
moved to the evaporator, and THF and a residual monomer, and residual thiol compounds were removed, 
heating gradually to 80 degrees C under reduced pressure. In this way, 150-degree-C heating residue of the 
obtained polymer was 98.3%. 

[0140] Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw= 12000 and Mn=7200, it was disprsion-index =1.6, and the viscosity in 23 
degrees C was 63000 centipoises (cps). 
[0141] 

[The example 6 of a comparison] The contents of a flask were heated at 65 degrees C, having taught the 
ethyl acrylate 1 00 weight section, and the gamma-methacryloxpropyl-trimethoxy-silane 5 weight section 
and the normal dodecyl mercaptan 2.0 weight section to the flask equipped with stirring equipment, nitrogen 
gas installation tubing, the thermometer, and the ring current cooling pipe, and introducing nitrogen gas into 
it in a flask. 

[0142] Subsequently, the azobisisobutyronitril 0.05 weight section was added in the flask as a radical 
polymerization initiator under stirring. Then, adding the azobisisobutyronitril 0.01 weight section every 30 
minutes, it cooled for 2 hours so that the temperature of the contents in the flask imder churning could 
maintain at 65 degrees C. Furthermore, additional addition of the normal dodecyl mercaptan 1 .4 weight 
section which fully carried out nitrogen inert gas replacement was carried out into the flask at a stretch under 
stirring. It cooled so that additional addition of the azobisisobutyronitril 0.1 weight section might be carried 
out inmiediately and the temperature of the contents in the flask under stirring could maintain the normal 
dodecyl mercaptan 1.4 weight section at 75 degrees C after additional addition, but with rapid generation of 
heat, since it went up to 95 degrees C and the reaction was overrunning recklessly, whenever [ intemal- 
temperature-in-the-flask ] carried out 40 weight sections addition of the benzoquinone solution (80% xylene 
solution) at the reactant, and suspended the polymerization reaction compulsorily. 
[0143] In this way, about the xylene solution of the obtained run away reaction object, the monomer 
survival rate was measured using the gas chromatography, and it asked for conversion. Consequently, 54% 
of reactant was obtained for conversion. On the occasion of this polymerization, the polymerization reaction 
was in the very dangerous and unstable condition. Then, the obtained reactant was moved to the evaporator, 
and THF and a residual monomer, and residual thiol compounds were removed, heating gradually to 80 
degrees C under reduced pressure. 

[0144] In this way, 150-degree-C heating residue of the obtained polymer was 97.3%. Moreover, the 
molecular weight measured with gel permeation chromatography (GPC) about the obtained polymer was 
Mw=21000 and Mn=6300, was disprsion-index =3.4, and was the polymer of a little gel. The viscosity in 23 
degrees C was 87000 centipoises (cps). 
[0145] 

[Example 6] The contents of a flask were heated at 80 degrees C, having taught the clo MONOSEN 0.2 
weight section to the flask equipped with stirring equipment, nitrogen gas installation tubing, the 
thermometer, and the ring current cooling pipe as the butyl acrylate 80 weight section, the dimethylamino 
ethyl acrylate 10 weight section and the acrylic-acid AMAIDO 10 weight section, the gamma- 
methacryloxpropyl-trimethoxy-silane 20 weight section, and a metal catalyst, and introducing nitrogen gas 
into it in a flask. 

[0146] Subsequentiy, the 3-mercapto propyltrimethoxysilane 15 weight section which fully carried out 
nitrogen inert gas replacement was added at a stretch in the flask under stirring. Heating and cooling were 
performed for 2 hours so that the temperature of the contents in the flask xmder [ after adding the 3-mercapto 
propyltrimethoxysilane 1 5 weight section ] stirring could maintain at 80 degrees C. Additional addition of 
the 3-mercapto propyltrimethoxysilane 5 weight section which fiirther fully carried out nitrogen inert gas 
replacement after that was carried out at a stretch into the flask under stirring. It reacted for 2 hours, 
performing cooling and warming fiuther so that the temperature of the contents in the flask after additional 
addition and under stirring can maintain the 3-mercapto propyltrimethoxysilane 5 weight section at 95 
degrees C. Then, it reacted for 4 hours, warming so that the temperature of the contents in a flask can 
maintain at 1 00 degrees C. 

[0147] The temperature of a reactant was returned to the room temperature after the reaction of 8 hours in 
total as mentioned above, 20 weight sections addition of the benzoquinone solution (95%THF solution) was 
carried out at the reactant, and the polymerization was stopped. In this way, about the THF solution of the 
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obtained reactant, the monomer survival rate was measured using the gas chromatography, and it asked for 
conversion. 

[0148] Consequently, 87% of reactant was obtained for conversion, and the overrun of a polymerization 
reaction was not accepted at all on the occasion of this polymerization. Then, the obtained reactant was 
moved to the evaporator, and THF and a residual monomer, and residual thiol compounds were removed, 
heating gradually to 80 degrees C under reduced pressure. In this way, 150-degree-C heating residue of the 
obtained polymer was 98.9%. 

[0149] Moreover, the molecular weight measured with gel permeation chromatography (GPC) about the 
obtained polymer was Mw=2700 and Mn=1500, it was disprsion-index =1.8, and the viscosity in 23 degrees 
C was 5700 centipoises (cps). 
[0150] 

[An example 7 and the example 7 of a comparison] To the beaker with a coating capacity of 200ml, as a 
vehicle component for coatings, stirring mixing was carried out by the mixer and the viscous constituent 
(coating constituent) was obtained until it blended the tetrabutoxytitanixmi 1.0 weight section with the 100 
weight sections as a pigment as the titanixmi oxide particle 80 weight section and a hardening-accelerator 
catalyst and the contents in a beaker became homogeneity to this resinous principle with them about various 
polymers. 

[01 5 1 ] The bar coating machine was used for the griddle front face of 0.5mm thickness, and the obtained 

constituent was applied to 20 micrometers of coating thickness. Furthermore, after leaving the griddle which 

applied the constituent in this way at the temperature of 23 degrees C for 4 hours, it processed by heating for 

30 minutes and being burned at 100 degrees C, with a dryer. The property of the obtained paint film is as 

follows. 

[0152] 

[Table 1] 
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[0153] In addition, in the above-mentioned table 1, the notation is as follows at hardenability, adherend 
adhesion, film flexibility, film gloss, and the evaluation approach list. 

- Hardenability : finger touch estimated the feeling of a tuck on the front face of a paint film. 
AA . . . With no tuck. 

BB ... They are those with a tuck slightly. 
[01 54] CC ... There is a feeling of a tuck. 
DD ... There is a tuck clearly. 

- Adherend adhesion : observation evaluation of the condition of the float of cover printing and a paint film 
etc. was carried out for the paint film front face by viewing with the glass rod. 

AA ... The float of a paint film etc. is not seen at all. 

[0155] BB ... A float etc. is slightly looked at by the paint film. 

CC ... A float partial to a paint film is seen. 

DD ... A relief is seen by the considerable part of a paint film. 

- Film flexibility : observation evaluation of bending and the crack degree of a paint film was carried out by 
viewing at the field side which has not carried out coating of the steel plate to 90 degrees by using a coating 
side as a top face. 

[0156] AA ... A paint film follows in footsteps of crookedness of a steel plate, and a crack etc. is not 
produced. 

BB ... Although a paint film follows in footsteps of crookedness of a steel plate, a crack produces it slightly. 
CC ... The imitation nature to steel plate crookedness of a paint film is low, and a crack arises. 
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DD ... There is no steel plate crookedness imitation nature in a paint film, and a considerable crack arises. 
- Film glossiness : observation evaluation of the gloss degree of a paint film^was carried out by viewing. 
[0157] AA ... There is very good gloss. 

BB ... Although it is glossy, as compared with "AA", glossiness is inferior. 

CC ... There is some gloss. 

DD ... It is completely lusterless. 

The coating of this invention has the hardenability and flexibility which were very excellent from contrast 
with the above-mentioned example and the example of a comparison, an glossy high paint film can be 
formed, and the coating of this invention is a non-solvent. 
[0158] 

[An example 8 and the example 8 of a comparison] To the beaker with an adhesives capacity of 200ml, as a 
resinous principle for adhesives, stirring mixing was carried out by the mixer and the viscous constituent 
(adhesives constituent) was obtained until it blended the tetrabutoxytitanium 2.0 weight section with the 100 
weight sections as a bulking agent as the whiting 50 weight section, the precipitated-calcium-carbonate 40 
weight section, and a hardening-accelerator catalyst and the contents in a beaker became homogeneity to 
this resinous principle with them about various polymers. 

[0159] The obtained constituent was applied to 0.5mm thickness and a 50mmx 100mm griddle front face so 
that a comb spatula might be used and might be set to 100 micrometers of coating thickness, and spreading 
area 50mmx50mm. Then, immediately, to the coating side of an adhesion component, it was recuperated by 
lamination in the griddle of 0.5mm thickness, and was recuperated for one week at the temperature of 23 
degrees C in these samples, and adhesive ability was evaluated to it. The acquired property is as follows. 
[0160] 
[Table 2] 
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[0161] In addition, in the above-mentioned table 2, the notation is as follows at hardenability, an adhesive 
property, peeling resistance, thermal resistance, and the evaluation approach list. 

- Hardenability : the sample adjusted with the 200ml beaker was left at the room temperature of 23 degrees 
C, and time amoimt until a glass rod will not be stuck was measured and evaluated. 

AA ... less than 1-hour BB ... 4 - 1-hour CC ... 8 - 4-hour DD ... 8 hours or more and adhesive : - time 

amount until it fixes one of the two of a griddle which stuck, and it covers the weight which is 2kg over the 

piece of a griddle which is not fixed so that a load may be applied horizontally, and a sample breaks to it and 

weight falls under the room temperature of 23 degrees C was measured and evaluated. 

[0162] AA ... It does not fall two weeks or more. 

BB ... It falls in one - two weeks. 

CC ... It falls in three days - one week. 

DD ... It falls within three days. 

- Peeling resistance : time amount until it covers the weight which is 1kg so that one of the two of a griddle 
which stuck may be fixed and a load may be perpendicularly applied in the piece of a griddle which is not 
fixed, and a sample breaks and weight falls imder the room temperature of 23 degrees C was measured and 
evaluated. 

[0163] AA ... It will not fall three days or more. 
BB ... It will fall in one - three days. 
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CC ... It will fall in 2 hours - one day. 
DD ... It falls within 2 hours. 

- Thermal resistance : it was similarly estimated as the adhesive measuring method under the 80-degree C 
temperature condition. 

[0164] AA ... It does not fall one week or more. 
BB ... It will fall in one week - three days. 
CC ... It falls in the 1st - the 3rd. 
DD ... It falls within one day. 

The adhesives of this invention have the hardenability which was very excellent, an adhesive property, and 
thermal resistance from contrast with the above-mentioned example and the example of a comparison, and 
the adhesives of this invention are non-solvents. 
[0165] 

[An example 9 and the example 9 of a comparison] a beaker with a binder capacity of 200ml - as the 
resinous principle for binders - various polymers - the 100 weight section and this resinous principle - 
receiving - as a hardening-accelerator catalyst ~ a jib - stirring mixing was carried out by the mixer and 
the viscous constituent (binder constituent) was obtained until it blended the CHIRUJI lauric-acid tin 0. 1 
weight section and the contents in a beaker became homogeneity. 

[0166] The obtained constituent was applied with the doctor blade so that the thickness of the pitch after 
desiccation might be set to 25 micrometers at the PET film top carried out in remover processing, oven 
performed 80 degrees C and 2-minute desiccation processing, and the solvent was volatilized. Then, the 
PET film of 25-micrometer thickness was laminated in the resin side, it was recuperated for one week at 23 
degrees C in the obtained sample, and adhesive ability was evaluated. The acquired property is as follows. 
[0167] 

[Table 3] 
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[0168] In addition, in the above-mentioned table 3, a ball tuck, adhesion, holding power, and the evaluation 
approach are as follows. 

- ball tuck: — look up a binder stratification plane on the glass plate which judged each sample to 25mm 
width of face and 100mm length, and attached the inclination with an include angle of 30 degrees to the 
bottom of the room temperature of 23 degrees C - it was alike, it carried out and the sample was fixed. The 
PET film was stuck above the sample so that it could secure 100mm as an inlet length, the ball for ball tuck 
evaluation was calmly rolled from the film edge for a run-up, and the ball number which stops at a binder 
layer was made into the ball tuck value 3 times or more among 5 times (J. dow law conformity). 
[0169] - Adhesion : under the room temperature of 23 degrees C, the binder sample was stuck on the SUS 
plate which ground the front face enough with the abrasive paper of No. 230, and carried out clarification of 
the front face enough with ethyl acetate by attachment width of face of 25nmi, and it was fiiUy stuck to it by 
pressure. It was then left for 20 minutes and exfoliated in the include-angle direction of 1 80 degrees at the 
rate of 300 mm/min. It tore off in that case, and it was measured and evaluated, having used reinforcement 
as adhesion. Reinforcement is displayed in a g/25nmi unit. 

[0170] Moreover, the desquamative state was observed by viewing and, in the case of the cohesive failure of 
a binder layer, in sea surface destruction of cf, and a binder and an adherend front face, it was written as af. - 
Holding power : under the room temperature of 23 degrees C, the binder sample was stuck on the SUS plate 
which ground the front face enough with the abrasive paper of No. 230, and carried out clarification of the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/8/2006 



JP,2001-040037,A [DETAILED DESCRIPTION] 



Page 26 of 29 



front face enough with ethyl acetate so that it might be set to attachment area 25mmx25mm, and it was fully 
stuck to it by pressure. Then, after 1 -hour neglect, it stuck on 40-degree C oven, and the sample was left for 
20 minutes. Then, the 1kg load was applied to the perpendicular direction of an attachment sample, and the 
distance from which it shifted of time amount until weight falls, or 1 hour after was measured and evaluated. 

[0171] the adhesion and the ball tuck value in which the binder of this invention was very excellent from 
contrast with the above-mentioned example and the example of a comparison - having - in addition - and 
the physical properties which were excellent in holding power were expressed. 
[0172] 

[An example 10 and the examples 10, 1 1, and 12 of a comparison] To the beaker with a surface coating 
agent capacity of 200ml, as a resinous principle for surface coating agents, stirring mixing was carried out 
by the mixer and the constituent (surface coating agent constituent) was obtained until it blended the 
tetrabutoxytitanium 1 .0 weight section with the 100 weight sections as the normal hexyl-trimethoxysilane 30 
weight section and a hardening-accelerator catalyst and the contents in a beaker became homogeneity as a 
reactant diluent to this resinous principle with them about various polymers. 

[0173] The obtained constituent was applied to the concrete block of 30nmi thickness with the brush. In this 
way, the concrete block which applied the constituent was left at the temperature of 23 degrees C for 24 
hours, and hardening care of health was carried out enough. The property of the obtained paint film is as 
follows. In addition, the simultaneous comparison also of the sample which carried out brush coating of the 
normal hexyl-trimethoxysilane simple substance similarly, and the sample [ not continuing not applying 
resin etc. ] was carried out for the comparison. 
[0174] 
[Table 4] 
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[01 75] In addition, in the above-mentioned table 4, the notation is as follows at hardenability, acid 
resistance, alkali resistance, and the evaluation approach list. 

- Hardenability : finger touch estimated the feeling of a tuck on the front face of a paint film. 
AA ... With no tuck. 

BB ... They are those with a tuck slightly. 
[01 76] CC ... There is a feeling of a tuck. 
DD ... The resin film is not formed in a front face, 

- Acid resistance : the sample front face was ground against the absorbent cotton which contains a sulfiiric- 
acid water solution 10% 30 times, it rinsed after that, and observation evaluation of the surface state was 
carried out by viewing. 

AA ... With [ a surface state ] no abnormalities. 

[0177] BB ... A crack can be visible to a surface paint film, or the isolation object from a concrete side can 
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be checked. 

CC ... A foreign matter which sent out powder on the front face remained, and it is ruined. 

DD ... A front face is remarkably ruined. Or surface [ a part of] will dissolve. 

- Alkali resistance : the sample front face was ground against the absorbent cotton which contains a 

potassium-hydroxide water solution 10% 30 times, it rinsed after that, and observation evaluation of the 

surface state was carried out by viewing. 

[0178] AA ... With [ a surface state ] no abnormalities. 

BB ... A crack can be visible to a surface paint fihn, or the isolation object from a concrete side can be 
checked. 

CC ... A foreign matter which sent out powder on the front face remained, and it is ruined. 
DD ... A front face is remarkably ruined. Or surface [ a part of] will dissolve. 

[0179] The surface coating agent of this invention has the hardenability and endurance which were very 
excellent fron^ contrast with the above-mentioned example and the example of a comparison, and a firm 
hardening resin object can be formed a front face and inside an inorganic substance like concrete, and it 
becomes good coating. Moreover, the surface coating agent of this invention is a non-solvent 
[0180] 

[Examples 1 1 and 12 and the examples 13 and 14 of a comparison] To the beaker with a fihn capacity of 
200ml, as a resin solution constihient component for films, stirring mixing was carried out by the mixer and 
the transparent constituent (resin solution constituent for films) was obtained on viscosity until it blended 
the tetra-propoxytitanium 0.2 weight section with the 100 weight sections as a hardening-accelerator catalyst 
and the contents in a beaker became homogeneity to this resin solution component with them about various 
polymers. To a beaker with a capacity of 300ml, similarly moreover, as a resin solution constituent 
component for fihns This resin solution component is received with the 100 weight sections in the above 
and various polymers. As a bulking agent [ a pigment-cum-] component Until it blends the methyl-ethyl- 
ketone 20 weight section as the titanium oxide particle 45 weight section and a hardening-accelerator 
catalyst as the tetra-propoxytitanium 0.3 weight section and a solvent component for viscosity control and 
the contents in a beaker become homogeneity Stirring mixing was carried out by the mixer and the white 
constituent (resin solution constituent for films) was obtained on viscosity. 

[0 1 8 1 ] On the PET fihn of 50-micrometer thickness, the obtained various constituents were applied with the 
doctor blade so that the thickness of the pitch after desiccation might be set to 70 micrometers, oven 
performed 80 degrees C and 2-minute desiccation processing, and the solvent was volatilized. Then, the 
PET film which laminated the PET film of 25-micrometer thickness in the resin side, and laminated the 
obtamed sample after one- week care of health at 23 degrees C was removed, and the engine performance as 
an acrylic film was evaluated. The acquired property is as follows. 
[0182] 

[Table 5] 
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[01 83] In addition, in the above-mentioned table 5, a notation and the numeric value are as follows at 
thermal resistance, the rate of the maximum extension, the maximum breaking strength, blocking nature, 
and the evaluation approach list. 

- Thermal resistance : in the condition of having put on the stainless plate, each acrylic film sample was left 
in 80-degree C oven for 24 hours. Then, the feeling of a tuck by the adhesive property, finger touch, etc. to 
the surface state and stainless plate of the film returned to 23 degrees C was checked and evaluated. 
[0184] AA ... With [ there is no surface tuck and / conditions, such as nothing /, such as adhesion to a 
stainless plate, /, and an appearance, ] no abnormalities. 

BB ... Although it is normal in the condition of an appearance without a surface tuck, it will stick to a 
stainless plate. However, it can remove easily fi-om a stainless plate. 

CC ... Although it is normal in the condition of an appearance, some feeling of a tuck is shown in a fi-ont 
face, and it cannot stick to a stainless plate and cannot remove easily. 

[0185] DD ... It will be in the surface state it was ruined as an appearance, and a remarkable feeling of a tuck 
is shown in a fi-ont face. Furthermore, the stainless plate is pasted firmly. 

- The rate of the maximimi extension : each acrylic fihn sample was judged to the rectangle with a width of 
face [ of SOmm ], and a die length of 150mm, and it considered as the sample for evaluation. Each sample 
for evaluation was made into 100mm of criticism conductor spacings in 23 degrees C, it examined by 
having pulled in hauling rate 100 mm/min, and the figure which broke the distance in which it was extended 
until a film sample fi*actured by the criticism conductor spacing, and hung 100 was made into the rate of the 
maximum extension. 

[0186] - The maximum breaking strength : each acrylic film sample was judged to the rectangle with a 
width of face [ of 30mm ], and a die length of 1 50mm, and it considered as the sample for evaluation. Each 
sample for evaluation was made into 100mm of criticism conductor spacings in 23 degrees C, it examined 
by having pulled in hauling rate 1 00 mm/min, and reinforcement at the time of a film sample fi-acturing was 
made into the maximum breaking strength. However, the strong unit was made into kg/cm2. 
[0187] - Blocking nature : the press machine performed lamination for 24 hours, and the condition of the 
sample left in the 23 -degree C condition for fiirther 24 hours estimated blocking nature after that so that it 
might become lkg/cm2 in ten-sheet superposition and the 40-degree C condition about each acrylic film 
sample. 

AA ... There is no welding of samples and all ten sheets can be removed easily. 

[0188] BB ... Although there is no welding of samples and all ten sheets can be removed, it sticks on a front 
face and marks remain. 

CC ... Each sample is welding and it cannot remove easily. 
DD ... Each sample dissolved completely and has unified. 
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[0189] 

[An example 13 and the example 15 of a comparison] a beaker with a sealing material capacity of 200ml - 
as base resm - as each polymer constituent 100 weight section and a bulking agent -- as precipitated 
calcium carbonate (mean particle diameter: 0.2 micrometers) and a hardening accelerator - a jib ~ 
distributed mixing was fully carried out by the mixer, and viscous resin with thixotropy was adjusted until it 
blended CHIRUJI launc-acid tm and the resin mixture in a beaker became homogeneity. 
[0190] Then, it slushed slowly so that air might not be involved in the polyethylene plate which stuck the 
spacer of 1mm thickness of polyethylene nature on four sides for the obtained resin. It was recuperated for 
seven days m the sample plate which slushed resin in the state of the temperature of 23 degrees C and 65% 
of huniidity. The resm, which hardened the sample plate which recuperated itselves for seven days' from the 
polyethylene plate after recuperating itself for three days at 40 more degrees C was exfoliated, and the 
sealing material sample of 1mm thickness was obtained. 

[0191] The property of the obtained sealing material sample is as follows. 
[0192] 

[Table 6] ^ 
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[0193] In addition, in the above-mentioned table 6, the notation is as follows at hardenability, flexibility the 
rate of extension, breaking strength, and the evaluation approach list. 

- Hardenability : finger touch estimated the feeling of a tuck of a sealing material sample front face 
AA ... With no tuck. 

BB ... They are those with a tuck slightly. 
[0194] CC ... There is a feeling of a tuck. 
DD ... There is a tuck clearly. 

-Film flexibility : visual observation estimated bending (goby chip box) and the crack degree of a sample 

for the sample at 1 80 degrees. 

AA ... A crack etc. does not arise in a sample. 

[0195] BB ... A crack arises slightly in a sample. 

CC ... A crack arises in a sample. 

DD ... A sample will crack and fracture. 

- The rate of coat extension : the obtained sample was cut off in the No. 3 dumbbell mold, and it was left on 
the conditions of the temperature of 23 degrees C, and 65% of humidity for 24 hours. Distance until it 
extends at uniform velocity and fractures was found until the sample fractured at the rate of hauling rate 200 
mm/min, and the stretch from sample length was made into the rate of extension. 

[0196] - Coat breaking strength : the obtained sample was cut off in the No. 3 dumbbell mold, and it was left 
on the conditions of the temperature of 23 degrees C, and 65% of humidity for 24 hours. It extended at 
uniform velocity until the sample fractured at the rate of hauling rate 200 mm/min, and it asked for the 
reinforcement at the time of a sample fracturing, and considered as breaking strength to the cross section to 
the extension direction of a sample. 

[Translation done.] 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new acrylic 

polymer in which polymer end groups are highly "~ 
controlled by polymerizing an acrylic monomer in the 
presence of a metallocene catalyst and a thiol compound 
having at least one reactive silyl groups in the molecule 
and obtain a curable composition and a cured material 
from the above acrylic polymer and provide uses thereof. 




SOLUTION: This reactive acrylic polymer is obtained by 
polymerizing an acrylic monomer having a polymerizable 
unsaturated bond in the presence of a metallocene 
compound represented by the formula {M is a metal of 
the genus 4A, 4B or 5A of the periodic table, chromium, 
ruthenium or the like; R1 and R2 are each an aliphatic 
hydrocarbon group, alicyclic hydrocarbon group, aromatic 
hydrocarbon group or silicon-containing group which 
may each be substituted, hydrogen atom, single bond or 
the like; (a) and (b) are each an integer of 1-4; X is a 
hydrocarbon group or a halogen atom; (n) is 0 or an 

integer of [(valence of the metal M)-2] and thiols having at least one reactive silyl group in the 
molecule. The polymer is characterized in that the residue S-RO (RO is a group having a 
reactive silyl group) obtained by leaving hydrogen atom from thiols having a reactive silyl group 
is bound to at least one end of the polymer. This curable acrylic polymer, this curable 
composition, this cured material and uses thereof are each formed from the above reactive 
polymer. 
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[B] r^3n6«80igU^i4J^i1-<Dj(S^iIb#{4iL 

mmit^mmw [d] 3&^6^2S3n^)jSDiiu^{ft«: 
1 5 0 *s%(Di5Hrt(D*-cwr -ssfbttr ^ y 
*^^<h. i^^rtKizofeticDSfcitti^y^us^w-r 

^nmtuxi.^^. 

[0016] :^mm<Dmtmt. [ i ] xm^tii> 

ti> lcD^S^cJa;&tt^>y^^s^W•r€>^5^-;^a7&i6 
^ y : [ i ] r^^ns^ ^n-feWb-^ 

ifc 10*«tcJ5JcEttS^y;bS«W-rS^:i-wl'ffi3&^e) 

*miF.-?-305]5ftg|L/c^S-S-R' (/c/cb. R^t^JSJJ; 

tt^'yii/S^wr-sar*-5>) ^^M^urc^-ssiSttT 
^ y ;L^^fi^(*^^<5^. KJasttr ^ y ;^ms^ft<Di 
iR5&^ Ttas; [B] xm^ni>m^MLmiiL^9 9»« 
^t^Tc^fi-cwrsiftcc. [B] r^stisiso 

mst^^y y ;i/»**^ss^^fis«{b^ia#«ft 

[D] j&^^e^^^n-s^J^iiL^a^ 1-5 o«fi%<D 
mmmcD&x^'ricti^t'rimitiSEr!^ 

; *Jcfcaf^XSC [ I ] r^snS-^^n-feMb^ 

*5cto'^T-*cc^^i: < t 1 ocDSfEttv y jim^^-r 

^ y ;i'3^#Mf*^S^ 0 . < <!: 4> 1 (D^(c 

o/tgi»-s-R' (/cydb. RnjsrStt^^y^i^s^w 

[B] ra^n-^SS^Pilumfi^Q 9SS%«TOMr 

wrsift^. ^ [B] rasnsisoiiumfitiii^ 

oilg Oil t ur^*oc 1 -^wicDSjStt^^ y 

s^WT'Sm^tt^^fo^b^mfii* [D] 3&^6^*3 
n-saioiiL^fi* 1 -5 omfi^ottHrtosrwr 

€>S!{ bttr ^ y )\^¥hm^ t . i ^ 2 o«±cds 

lCtt^'y;l/S*Wr'5i3^*5 000 OfclTO^b^ 



(8) 



13 

'So 

[0017] 

HI: 9] 




[I] 



[0018] fc/cL, ±tBS [ I ] (cfct^r. M». m 
R'*i^t|gii^-c±feiC [ I ] r^3ti-5-fb^i^«ti©2<i 

<. afcJ:CfbK> ^n-enttfiK. 1-4<DSS»-C* 

[0019] 
[{fcl 0] 

-CR'R»-CR*- 



= 0 



« ft • 



[B] 



[0 02 0] fetch. ±iBS; [B] ic^ji^r. r'--r' 

^(D7i<.mm^(oci>tj: < t i>~^f)K m.mM^. yvmm 



10 



30 



40 
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[ 0 0 2 1 ] $ 6ic, **?ac[:)^*4. imm. 
im^mt.. ±Mm'&<o^ [ i ] -c«3n^y^a-fe> 

^r&o. c^L/rf#6n/cT^yji/^s^f*». ^ 

^f-CD'PU < i 4> 1 ©*ffitC«6ffl L/cSl£145^ y Jl/S** 
^ S ^ :t - ^l/S*^ e>*^i^T-^^K^ L' i^c^S - S - R " 

[0022] cosfB^r ^ y ^ifl*Jf5 

^$ti/c^t:)iI0#{4 [B] ^m'ir:hCttim'^h 
<. COaSOilUmffi [B] mcD^OilU^ 

^ciiasc [B] r^sn-ssiDiiL^iimoiftOiiu 

[0 0 2 3 ] EP-^. r ^ ^})V^^y^-(D 

CC. Sj£tti^y;l/S**'^S^5f--;bffl:«»>6**;S"?3&^ 
laaiL/cgiar&S-S-R" (R°«±IBil^«CDSii* 



50 



n^i^-h. uBi^-b. m^Ki^-h. mm->-h. 

^iy-h. m^zy-h. mytZy-h. im^y-h. 
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3' A ©^tt^j^ i L T cD^tt«flifflMf4, V a -7 - i 

mu maom. m^mm. nmimm. ^wi^^l lo 
-mmmm, ^mmm. ^mitsij. i&i^mi mm 

mnam, trjvzi-i-m, FRPmmm. FRpmmmm 
Ajs.mshmmm, u v • e vmimmmmn. ^mii^ 

?rij. T i"; 3 > 7 * - a^cssij. v 3 >=f a3c 

S?S<J. t''J=i>7*-AWSiS'J. '>i;rj>:?*-A5il^ 

T i"; ;u=f A?j(«Jiil/5: i'i OT^ffl-r 4 c t *s-e# 

[0024] 

ftfeiaiur. [ I ] vm^tiij^nu^^ 

s (-s-R°) ccrii. r^jsjS 

[0025] 2|s:^-C*^ftB«i LffilfliS^i-SWtll^ 

M^b^«> 'XS; [ I ] -c«-rci*i-^#^, 

[0 026] 

[fbi 1 ] 
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o 

MX- •••[!] 

[0027} fcfcO. ±IB3: [ I ] tcfcC^r . M 
[0 02 8] 3 etc. R**5<fcafR':«)«*I^UrK2<l<D 

K\ ^fc. s; [ I ] cc*5t>r. a43cfcj>'bt*. ^n^n 
>'^ u y>ji^rg^ 5 nrci -5) c i ^> * ^K^bTk^Sr 

*> 0 . n 0 S /c«^JlM(Dffi|S - 2 (DSiScr* i o 
[0 02 9] C(DJ:^rj:^^mit^^<DmtLX{t. 

trX-2,3,4,5,6-^>:$':7;l/:tn>'a:^-l->f 

>-Ti-t*X-2.4-S?:7;l/:tU:7 ji::-- 1— T-'l/. ^^L'S/ 
^ n ^> a? j:- Jl/-Ti- ;^-2 . 3 ,4 . 5 , 6-^ > ^ :7 ;l/:t 

fcrx-2,3.5,6--r h'77;u:i*n:7:tj:.«i--f 

^ p > ^ s> x'r. ;i/-Ti -br ;^ -2 ^l^ n :7 31 ^ - 
1— f i^^^;l/i^^a^>^>^xj^;i/-Ti-ex-2,6- 

>f h\ >^>^^P^>^>^x>-zr-trx:7xx;K i^v'i' 
p^ > a? S^x >-zr-fcr :^-2 , 3 , 4 , 5 , e-"^ > ^ P >' 

5;^>^^p-^>^s;?x>-zr-t:r;;^-2,3,5,6^ 

f^h'7:7;U:tP:7xx-i->r;i/, $;^$x^p-^>^>^x>- 
Zr-t';^-2,5,6-h »;:7;U:tP:7xx_i->f JU, i:>zy^Vi 
^> a? s^x >-zr-fcr ;^ -2 .6-S^:7 P X 
t/^'i57p^>^i;^x>-zr-e;^-2,4- i^7;V:i-p:?xx 

-1— ^;U^:5'P^>:$?i^Xx;U-Zr-b'X-2.3, 



(10) 

17 

4,5,6--^>i?:7;l/:t'n:7x^-i— iyji^)Viy{;^u 

-^>i7S^XJ:.;l/-Zr-trX-2,3,5,6-*r h )l:tuy x. 

[0 030 ] comm^it^mt. mM(Dmmmv^ 
^^mmit^m i o omfiSB^^tor. i ~ 

0. OOlMSgp. }f*L<«0. 01--0. 005S 

•r ^ ^ ^ ^uffl^^jXcDSiH s - R ° r * ^ n t^^r 20 
[0 03 1 ] ccrR^'t^t^ vjua^^f -ssr^o. 

;l/;^:7>:7*ufc*;b-^y ^'xxjut/^ h^t/2x^>, 3- 
>«^;i/;^:7*h:7*a f;L/->^^^;l/^yy h^i^>^^>. 3- 
^;U:^;y'h:7'otVU-^yy^;Ui;'x h+t^*x"7>. 4- 
^;U;<7:/h:/^;u- h h^ix^-7>*5j:o'3->;i/:«7 
y'V':f^}V~ V')M V^t^u^yiy^m^i^ctti^r:^ 30 

-So 

[0 0 3 2 ] C(D^^tsilxm^iy'))\^m^m^^'^ir- 

S(D rStt ^ <D S S ffi^ 3 n €> o 
[0 03 3] C(DJ:^Aj:Si£;tt>";;uS*W"r2>^:t- 40 
;l/ffiHS-R^3«^>67K^iS^*^ltt8t-r'5C<fctcJ:D. • 

v' V -5 ^ :t - JUS H S - R 6*^)1^^ 
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gp^. irfBS; [ I ] "e«sn4jt^<bL/r#a-r^ 

{ b^^3i>5^}^M u r ^s^sjgjs^cc^w 3 n -6 c it & 
[0 034] ±fdsiStti^y>'us^W"r^^:^*-;i'ffi© 

W«S^JS{b^(DS^5^<:g:^imi4B#ra^/c0cD 

[0 03 5] fie -:>r. ®£tti^y>'L'S*w-r^5^:t-;i/ 

^iSfCtti/yj^S^Wf 'S^:f-;L'^<!:«il^» 1 
00:1^1:50000 (OVm^<D^)Vtt. 0^L< 
»10: 1--1 : 1000 0(D^Jltt^mmStli>o 
[0 03 6]:g:*5. COKltHiy V Jm^mr^^:t- 
jcSttvy;us^W-r^^:t-;i/ffl^«:W«:»p^T, bFtM 

[0 03 7 ] :$^qg(DSiSttT ^ V Jimm^mt. ±ta 
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[0 03 8] $6^c. 2ls:*H^"C». m^SJ&ftBiiLr 



t/r/ab*;!/) hV^^JVy^ F. t^x (3-:^?;V!i<^+V:7'n 
b*;l/) h'7X;U:7 F. b';^^ (3-:7*nb;l' F y ^ F + 
^'S/'7>) z^::^)\yy F. tr:^ (3-:7*Pb-;i/ F V x F=t- 
t/S>'^>) f*F^XJl/:7^ Ftci'^^&f^CiJ&^-Cgr 

iT-^S^tt^fiSfP^b^ 1 0 OMSPJcMUr, 
«50-'Ofifia5, JffSL/<»2 0--0. oo5«sa 

[0 0 3 9 ] *^0JCDJgjS14r ^ V )im 
fiSfl3'fb'&iB90«?!I<i:Urt3:. ^^S: [a] *5J:0' [A- 1 ] - 

[A- 2 ] vmstim^^mQit^^m^fi> c ti)^ 

[0040] 

[{bi 2] 




[A] 



30 



40 
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y^SM^. g^^S[l-2 2CD^{b7K^S (^<b*^ 

»»flttll«"C*-:>r4>fflIJif[^:WL/'Clir«>cfc<. */c. 

a. 4i»©T^>SSS. T^Fg. ^yi^r^-b 

T;m^u>*^if-< F«. b Fp^t^t^y^i^s. ^ 

[0 042] 

[Ibi 3] 



[A-1] 



[0 04 3] tcfcL. ^ [A- 1 ] JC4fc5l^r. R^'-R 
MiaR'-'R'iPIG^^ttr^O. R^'^t. 7m 

^;i/S. TJUr3=^^>'S. t;i^^^;uS. i^^ur;i^^^ 

[0 044] 

[^bi 4] 



1 « 



1 s 



• • • 



[A-2] 



[0 04 1 ] /c/cL. [A] iCiJC^r. R'^-R* 



50 



[0 04 5] /c/cL. S; [A-2 ] ^cfci^r. R"'*$J: 
0'R''». HuiSR''-R'il5G,^il*t?*0. R^^*5J:0' 

J: R ^ ' « R ^ ' i O^* R ^ ' <D*S ^ U /c 2 <1 CD MT- i 
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[0046] c ©<fc ^ tj:m^>f^mm{t^^(DM:{^mt 

;i/ : y ^^P. ^ U;l/Kx^;k j^^^ 

V )VMy'^ ^ ^ y ^ ^ y 

^cy 3?T^ ';;i/^r;i'^;i/xx'7^;i/ : y V)i^y x 

-;l/x;^f';l/ : y y;I/K^ h^S^x^;l/. >^4^U 

v'l/Mx h + 5>x^;!/. y ^ ^ y ;V^:7*D:itf+Sxx^;l'. 
^^i? y;l/B^:/h+^x5^;k ^ y-ibKx h^$^:7* 
nf;KDJ:^i^c^^^ V )i^r)Va^%yT)V^)\^ ; x^^ 
U>i7'r;:3-;KDi^r^ y^UKxx-r;!/, i^x5'u>^ 
y n-;l/(D5^T^ y >rl/ffix;;^'f';l/. h yx^u>^y :3 
— ;l'CD>^T^7 y ^I^^xXt-;!/. ^Ky x^U>>^y r3-;l/ 30 

^ y JU^x X X ;U . y D b* U > y y n - Jl/(Dt? T ^ y 
;l/Mxxx;i'. h y :7'nbu>:i/y n-^i/COi^T^ y;^ 
KxXf-JKDJ:^* (spy) T^'l'^U^^y =i--'K3r>S;'^ 

yji'Kxxf*;!/ : x^u^^j^^y rj-;KD$;^y y 

xx7^;i/, h yx^u>i5^yrj-;KDi>^^^y;i'Kx 

Xr;U. .•i<yx^U>yy rJ-;K?)^T^ y^bKxXf* 
:7'ab*u>i^y r2-;KD^^i5r^y;l/Kxxx;i/. 

t^:7*nb*u>y y ^ ^ y ;u^xx7^;i/. h 40 

y 7*P b y ^ 57 y ;i/KxX7^;K0<fc 

^^'cC (ji<y) T;u+u>i5^y:3-;i/co-:^>»^dfr^y;uM 

xXt^;!/ ; h ^) ji^u--)\/V'u^^> hVT^ y;l/Kxx 
7^;KDJ:^i&^^ffir ^ yji/KxX7^;b : hyy^^n-ju 

:7•py^*> h y^t$?^ y^Ugxx-r^UCDct^JCc^ffi^^?^ 
yjl'Kxxf-Jb ; y ox h y;U : y ax h y 
Ji/ : i^Mb'xju ; a^bb'xyf^> : r ^ y ;i/^-2-^^ p 
nx^;l/. y ^^5'y;^g^-2-^7CI^x^;^cDJ;^^c/^^ 
y>^bt^xMb^ : y;i/Mi^^cJ^+*^;KDi:5 
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Jl/Mxx-r;!/; 2-bx;b-2-:t=^^1f Vy 2-b*x;l/-5- 

^ ^ ;U-2-:i-+ 1^ y y > . 2-< y P ^ j:. Jl/-2-:f +1^ V 

y ><D<fc ^ y >S^W«^14{b-&i^ : y 
n^;UTs>ye/>. ^^i7i;D>r>'t'Tt^yt^>. r^y 
;i'M-2-r y t/x;ux^;u, ^ ^ y ^1^^-2-7 >^ y 

x;Ux^;KDcfc^J^cCTS^y-:^>»^^S^i4{b^^; T 

y;u^y ^'t^;ux-f*;b. rd? y ;uM^y t^^-'i^x-f* 

i^>^;l/X-'r';l/. y ;U®-2-x5^;l/^y >'i;^;Ux- 

-r^k .^:$f^y ^1/^-2^ ^^l/^y>'>^;Ux-f-;UCr)J; 
^;^j:xji<+s^S^Wex;l.#fi^ : T^y;l/^-2-b K 
u+v'X^^Jk ^i?^ y;l/S-2-b FP^>^x^;l/. T 
^ y ;l'K-2-b K 0^^5^:7*0 b';l/. T ^ y /c«j^ 

y;i/^(t^y y'u bU'>t^y rj-;u$irctijj<yx^ 

U>5^y a-JbiCD^yxXf^JU, '7^h>S<i: 
t§f) T^y;l'K-2-b Ko^i^x^;b<b<D>f=f»0ig5©cfc^ 
b K u + bx;Kb^!^ : ^ MS^^ ^ ^ 

y;i/Kr;i'+;uxx'f';b. yMS^r^ y ;ukt;1'+ 

;i.xX7^;H^CD$:7 ^:;*bx;i/^Si* : ^) y 
;l/M*^<. :57Ph>^. vU-OKv y 

tih(0 (gp^) xX7';Wb^*5j:0'K^*^; 2-^p 
;I/x^;H^x;l/x— Til/. ^PPftKt^xjKDJ: 0 

y :>:5'y;i'r 5 h\ N-:/h+i^>rf^.?u^a?^5? y;i/T^ F 

^>7p^=^-fe>, ^pp:7*u>. :/^>^x>, 
^e;^x>, v'^pr/^^^x^. y 5^;u:/^>^x>(Dcl:'5 
^cs^^xwb^o 

[0047]^CDffe. b'xjl/S^Sra^U/t't^V'-^ffl 
-5 ^I/fi'&tt X jl^S * W-r S V ^ p y V 

vt5?p-tyv-, x^u>, 5^yr3>^) *M^*rsc 

[0048] ^c^eaofi^m*. W®^{b^<bJ5J£ 
l?aET&c. S'&tt^^eafP^b^cDSM^iSCCcfcorff 

3Q:S-^:^fia«Ijb^JgJ«:S^Slf^C<i:K:j:«3. ffiffl-T 



(13) 
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Atf;^ [B3 ^J:Zf [B- 1 ] 

[0049] 
C^t 1 5 ] 
-CR'R»-CR'- 

= 0 

_R10 



[B-2 ] -c«§n 



« ■ • 



[B] 



[005 0] fcfco. ±ias; [b] ^c^c^r. r'^-r' 



[0 0 5 1 ] 

[{bi 6] 



1 a — 



• • • 



[B-1] 



[0 0 5 2] tctcL. ^LB-l] CCfcC^r. R"--R 

jm(Di^>'rm^<Dmv$>?>o ccDSR^^^it^-rs^k^ 

[0 05 3] 
[{tl 7] 



10 



20 



if')iy>>)Vmmx 30 



40 
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[B-2] 



[0 054] fctcL. [B-2] ^C^JC^T. R***5j: 

r y -^i/SociTn^iCDK-c&'So c<z)SR"*5<fc 

^Lxmmimi:mf&Lxi.^xi^^<. ccomtmm 
ffi2m^^imbxi.>xh^^K 

[ 0 0 5 5 ] S/c. :$^?g(7:)SlSi14T ^ y ^i^.^m^f*?: 

mmmw [d] ^*fi^^-t±'Sci:05r^eo ccr^si 
[D] m«:;J:S:'caTci:3&5r#'S 

[0 05 6 ] 
[^t 1 8 ] 



R " 



R"- 




• • • 



[D] 



10 Ob 7 ] fcfcL. ±fBSe0C*5C>t:. R'\ R'^tm 

fER'^R'iigi;S«8cr4>0. R"«. >'>a 
r;i/a^^;i/». i^^arii'^-;i/». ry- 

+->i^y;l/S. T^U+J^TJl/rJ + i^i^y^l/ScDC^-rtliO^ 

tixi>xi>^i>a ^/c. c(DSR''5J. r;i/^u>^y 

T>>U+>'^T;Ur3i^^i^l^y;l/S, y^a-;l/S, T>»l/:3 + 

-C0-O-. -CH- -QH,-. -CO-O-C2H,- -CO-O-QH4-O- 

^CD2fficr)S^/cii#ig'&'C^>'So ^6^. R'\ 

R*\ R*'»-en^ni4iz:cc. r^i^+ii/S. r^i^n+^x' 

[0 05 8 ] ±tB^ [ D ] -C^^ ti^^b^%€:^tS^§ 
#'SC<!:CC<fcD. ^XS; [D- 1 ] "C^^tl-Si^^ilL/* 

[0059] 

Cibi 9] 



50 



(14) 

25 




[D- 1] 



[0 0 6 0 ] tcfcL. [D - 1 ] Kl^jl^r. R'" 

~R"«. ±fss; [D] (tdsi^-f^cDtmoMmv&iyo 
[D- 1 ] r^^ti^^«:)iiu^{4{^. ^^oiiuma 10 

cfiK: i~5 omm%(DmrcmA^tix\,>^ctf)m^o 

-5) « C(Dci:^3^j:S-CiS<PiILmfit [D - 1 ] ^mXT 

>ilJBicD <J: ^ T :3 1; Wr^fllS^^K? <b 20 
SiS L r sg^ b^^ *S»tcfl5^T -5 c i j&^r * <fc ^ cc & 

ttfCj:->xi> mxr ^ct r * s o 

[0 0 6 1 ] ±ME<D<k^rj:^ [D - 1 ] xm^ti^U^ 
iIO*fe^Jf$^pI#g&#S^ [D] (OmtLXit. t^^ 

Sioms^A^ n/c i^^ii'fb^^fmfi^* ; T ^ y 
n=^^>/>''p tvi/ h y^ h+->e>'v>. r-^^^^^^yp^ 
->:7*nfc*;l/ h y X r-^^^y 0+^:7* 

:7'Df;l/h y^ h+v'^'^>^(DJaS14C>i«l^ <^^) 

y u Y JVS^csiJitte^ y ;bS:^5^A?nrciST ^ 
y;i/^*sfl^: M^cti. ry^bh y^ h+t^i^-7>. h 

y^ h^^$^s^y;u:7*i3 t;';i/Ty>>ur 5 >^(DcI:^k:S-& 
14^tSffl»^Wr^b^^??tcJSJS14^^ y ;US30^#A$tir 40 

[0 06 2] ±iasis;ttr ^ y it^ciiBaS: 
[D-i] r^Sti-5>iS03lu*{4«W-r^i!{bttr^ 

y;i/^s-&(4^«. [ I ] 'casn-5<b-&iate<fc«>'ss& 
tf -5 c <i: a* s astt^ y ;ua©$stt<Dffi;o^ 

[0 06 3] CCDM^SfSti. iS^tJ. 50 
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^mt. ±fBC0J:^^c«Fffi(O««^{b^^»iSJStti^ 

y;t'S^wr6^:t-;uSio^aETcc. fi^^^fo 

<b^!a«:fi^5-i*SC<b^J;0f#6n-5. 'pU<t,^\ 
0*3S (^^<(D^S^*^f*CDt5<i:^<^:<D*^) tCjgjStt 

[0 064] CCDM-^&CfcC^r. m^tLX^^tii> 

<Dmmmx^n> c ti)sx^^f)\ ±nm^^mm 

'fb^J^cD^^^aS^;u^i*;i'K:*fL. ^ [ i ] xm^ 

ti^m^mit^ktmmto . ooooooi-o. 
0 0 0 1 ^;u. 0^L< mm-r^mt^mt^ y ^i^^ 

sj£tt>'y^^s*«-rs^*--;usiO't;i/jt/>n o : 

l^-l : 1 0 0 0 O^C^c^ j:^^c<£ffl-r'So ja£ft>^y 

ji^s^rwr-s^^t-^i/S^. mniito .o o o o i 

0. 7-=t;l'. »^L<5*0. 00 0 1--0. S-t;!/©® 

[0065] ^5 Ltcm^mt^kt. m^^muit^ 
aSK 0 1 5 0 xcoffiHi^Kiigt^-r ^ct frnt. u 

rStt«:feJ:5)&i. i:b«?a«^<DBi^Ti5' y ;^Kx;^f 
;^^OK^^4^ISfPib^*ffll^/ciS^r^>. jgisas 

*0-CJmT<bL/cJ8^. [ I ] ra*rW«^^b-^iK5 
tSfOlb^^^9<Z)cfc 5 CCS^Stt:^^ffiC^{b^^fflC^/ci©^ 

Xi>. 2 5 -cJW±<o*frr «>n«. 

[0 06 6] ^/c. SirSi^* 1 5 0 "CWii L/ciS-^ 
•r€>o m^ae^?:! 2 O'C«TiS:S'rSC<hk:J:0S 

-12^^. Sf^U<&i2-8B$KCDffiHF^tCg:ST'S 
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[0 06 7 ] CCDM^^^^t. SlS®(D^S*Ttf . $ 

6 0%ti±(0fi-&^©*-&i*>&5ffe>nSo */c. »6n 

(GPC) ^mi.>xmMLftmA^i^ifH^m (M 
w) ^i. al^«5 00^1 000000. H^L<^t 1 

0 0 0-3 0 0 0 0 o(Dmm^^$>^. ^^i^^f-m lo 

(Mn) ®^«5 0 0~1 000 000. »*L< 

^ilOOO'-l 00000 CDffiHF^CC^^o ^/c. :9^tSl 

1. 02'-9. 0. jff^L/<&il. 2-^3. 0<D®HI^ 

^ ^ -jim^^ h mM s n -5 mn^M&ti^f^^ u r t ^ « 20 

Si [ I ] r«3n4W^)l{t^iK5€:fflC^/ci©^. 

•rstiii-oc. mimmmtLxi>imLx:^^. mjt^ 
*3 *fR? I *a* % 3 n/cSjcRtt 5^ 'J 5 ^ - 

[0 069] *^|^<DJSJ£l^». Til/:3-^U3&:iC0@tt 
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[0070] mf^ri^m^w^(fCitt. mw^^mit^ 

[0 07 1 ] ccDJ:^^c^ffitCjS-^Lt:i^SSJ£^tt>^'; 

s«>?7 cD^m>j)^ ^:^mMm'^^m:i>'^m(fcm^x^^ t 

[ 0 0 7 2 ] S/c. *^es<Dg!{b1ir ^ V 

^t. ±iES [ I ] r^sns^^p-feXb'&^^fcii^'^ 
{fetch. R^tmjt^^i^v)mimfisxi>^)ti^ 

DiML^fi^G 9SS%t<T. ftf^O <^t9 5--7 om 

[ D ] f)^hmm$ti^m^mLmiiL^ i 5 o«s%. 

[007 3 ] c (DggibttT »; )mm^itt. ±iBS; 

[B] T^Sn-S^IDigL^&^WL. 3?>CC. ±tB^ 

[D] x^i^ti^m^m^mmit^mMm^hmm^ 
nsj^oiiu^a^WTSdi. mtf [B- 

1 ] *5<fcO' [B-2] r«snsil^0iEU^{4. ^Offi 
(x5^u>^:7-nfc:-u>36c^cD2. 3fi(*) tcicDSiS 

iiL(o^m^M{^ . ±t^^ 1 0 0 mm% <b u /c i # (omx 

*4o 
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[0074] ccoj:^ rj:m{mr ^ ^uigs^icooi 
y;^>'^*— ^'HV^a-^f'h^^:? ^ (GPC) 

^ffll^r»JSL/cSS¥±^:9^M <Mw) ii;S«5 
OO-'l 000000. W*L/<«1 000-^3 000 
0 0(DffiSrtCC^O. (Mn) ffi^^S 

500-^1000000. J?f^U<fcilOOO--100 
OOOOffiHf^CC^Se ^ftWgSt (=S[^i^^^ 

jft/Mfi^i^^^S) il^^l. 0 2-^9. 0. 
^L/<«1. 2 --3. 0C3r)ffiHl^«:*€>o 

[0 07 5 ] c CD cfc ^ fm.\mrr ^ V )\ymm^mt. m lo 
s>J^#^/ctt?§^> L < ^flg^i Lr i o o%(Di^m 

m^-\^^ct(^cj^K^mitr^o "tux. c(omitmt. 

^a^itc^Asn/cS; [D] (^m^-r^mtntyv 

SBffi^jSiS. )i5i^S5ffjgj£. ae^^ 20 

[0 077 ] :*:^H^-cJ5^&{5EjtS4«i Ur^fflpJtg^^jrT 30 
h <i: V u X - h ^ X^CD 4 ffiS /cji 2 ffi© 

[ I ] vm^ti^it^^i 0 ommmcMLr. mn\t so 
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10~0. OOIMMSB. SfSL<{il-'0. 0 lfi« 

[0 07 8 ] ±s^(omimm^mt. i i^^j^cc 2 
±(Dmjt^miy V jm^mr ^^Mb 0 0 0 0 . b 
^ L < \t^^m 1 0 0 1 0 0 0 (Dit^ [ c ] (bifctc 

^Wr^o c<DJ:^3?cl^Trttc2ojy±©jgj£tt>'y 

ji'S^wr^^t^cD^^s^wr-s^t^ [c] ii 

[0 07 9] CCTmm'r^Ctffir^^^ly'y>:^y':f 

m(DmtbXiit. t^x;l/ h y iJ7Dn^'^>. ex;bhy 
X h^5>x h+v') ix^>, fc:'x;l/huxh^ 

1^^'^>. tfx;i/h m^>>Sy^>, r-(^^^y 
n+^':7*p h y y h ^^^t^^-^^. j8-(3.4-x4< 
^iyi^^u^^iyji^) x5^;l/ h y ^ h r- 

K+i^yptVt/y^^^l/^^x h=^^i^>>^>, N_/3 (T^^ 
x5^;l/) r-T5 -^r^atvi/^ m^^^'7>. N-e (r 

r-r 5>'>^nfc*;l/h yxh+>/>^^>. n-:7:i:x 
;U_r-T 5 y:7*nbVl/^ h^>^S^^>. r-^^l^^t^t^'h 

[0 08 0 ] Cne)(Di/^>:^>:;:7-y>y^J^i. gg^bl* 

T^y;u3^*^<*i 0 osfi§i5^*fLr. iiSiiO. 1 

-200 MSP. SF^ L < 1 5 0 a«gI5(7DffiHP^<D 

C i C i ?&: < zSAT^ C <i:*5r# 
[008 1 ] *:|%?3CDiMbttjffl^«B5», ±^U/craEtt 

y;b^«^(*:4c5j:c>v$/c«iil{bttr y;u3^s^ 

. ±ia 1 ^^F^tC 2 oJW±(DSJSttt/ y 
^^T^S5 0 0 0 0«T<D{b^iB9 [C] {'^Uf^^^^'y 

ci5i?w$u< . 3Mm^iJSJSl4*^i^«@{bttr^y;u 
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[0 0 8 2 ] rj:^^ :^^m<Dm^tmKfmi(fCu. mwm 
[0 0 8 3 ] :f^mmmitmt. ±iEmo^T^vjvm 

[0 084] 0;!)^^ CCOSIfbf*^^. :^t^^*/ct3:^ig 

^w^^m^tj: t(,mmLxmm^mit^m^^mr 
mmftmmtLx[mmLrj:\.^ct. cow^^^b 

[008 5] ±^U/c:*:|filMcDSJ£tST ^ iHSft^ 

ft. g!{bttr^y;i/3^fi^ft. ^{btt^ffi^^a^teioWb 

(Dmm^^^irf^^f&^tLx^'r^ c tf)^x^ 

ttr ^ »; ^I'^fi^. S!^b1*ffl^iBJ*5<i:^85^b«:«. ?i 
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(om^mtm!^.thxmx:^'iSL^m\^x^^ . srsisEiisfi 

[0086] -eur. *:^?gcDm^ft^€>cni®{b<* 

m^nx\.^z>^m\. nm^mu^om^'^^^^ 
^^ti^xm^^xmhtitcmitm^t. ASf^^jrw^tt* 

[0087] :^^mxkt. C 5 L/yhC(D«'&it*^m3: 

ft. ig>fbttfflfi£!^. 8|{bftcD^nc< i«>c^m*^^i^ 
cc±ifi^^ hL< \t^fk L/cfecD-c^orfecfcti 

miKm^^cxmfbnfcm^wi>^'T'M^^^^n^^i.> 

[0 088] ^^mcDtmrn^t. wiBCDjgjc&ttr ^ y ;u 
jfes^ft. ii^bttTi^y^u^^ft. mimmmm. m 

wimii^'^m^^xmm^mri>cti)i^^<. m^x 

[0089] *^MC[)ttlfSlJ«. raSiC, HufBCDSJCStfe 

T^y;u^m^ft. ®{bttr^y;n^s^ft. i!{bl4ffl 
®>fbft©ii>3tc< ifec^-rnj&i^^^S'iL/r^w 

mmmmm\t. MtBosjcsttT ^ y ^i^^s^ft. es^btt 

T^y;i/.3sa^ft. @!^bttffl^«j. mim(D'J>rj: < t i> 

$>hmt't(DJimi^^^it'rhi><DX^^Xi>M0(tC 
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rSttcDiSii r ;i/ n =^ v^t^ V jvs^ W L r ^ c <i: 6 . 
[0 090] *:^?go:7 miiBOJSJSttr ^ V 

[0 09 1] $:^0JCD>-- «; > ^SPJ^^ . luificDSlSttr 
[0 09 2] ^/c. $:^H^CD]S^^>'^>:^^;/:7'»;>i5^ 

^jiiii:b-<r. wia<b'^ic*f'r'&ii^*3S>^i^±"rs 

^ > ;«7 :7- y > i?WJ^cib-<o SSSn^^J&^T^* < . 

[009 3] ^:^eacDja£ttT ^ y mim 

ffi^btt«rWr-S<bor)«Ftti&*iJfflbfcffi3^. 

So M^^^. mnmi^iz^ji. 

m^iy-v. muiy-v. m^iy-v. miti^-h. ^ 

mm^^-v. m^iy-v. m^^t^-h. 
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A) . m&w (ss^ffli*. 4^giH^?a 

iyO^WRWL ^mmUtLX. i^y:3>fiJfli(D^ 

m. ^mf^jt^L i&iRm^L mmm. tmm. my^mi^ 

m^m. mm. 7r^v^-Tu>[mmmm. 

mi^. KiL-KWEmmmwrnm. '&Kim.&^mm^. u 

mm^. wm. m^m. ^mmmmfi^. m^m. ®^ 

AX&^. AX^iS. -^iSEjfe^. Sax^ffiSBfn. 

HfflD°a. h-Yua?y-ffl^Sp°D. T^y^i/5^y3>=f 

:r-AK®»J. v'y :3>:iA51cH9h vy:3>>'*-A 

'^mm. i^yn>>'^-A3^asjj. T^y;v:JA3fess»j 

3tC ^ <b L r ffiffl-r S C <b r * ^> o 

[0094] 

ttTi^yiU^*^. B!^b^^!^*5J:a*8!{bmi. 0f 
ify ^p-fe>3^{b^^-c&SS; [ I ] r^StiSW^^ 

M^b^ iSfEi*^' ^^a^rw-r s ^ :t - iffic^ 
s^f4:?^«aflrtg^%W"r«{b^%*^Si^/cr^ 

y>'L'^S'^f**s*<b^s4)C7:)r&o. m^W(D'prj:< 

^>y;us«fic^i(^rr£14r*'5. fit or. s^*<7)^ 
^Cc^ASia/cSJStts^ y 2>^:t-;i/»«:6 

-ssj£t4^> y ^I'a^fijffl L r . c cdt ^ y 

[0 095] ^iflfccJSJS;^i^y ;us*wrsS€: 
«A L//cS^»«. ±iB(D J: ^ tjim^^^ly V JUS^WT 
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[0096] :^mm<Dmt^nT^ vjimm^ms^msi 

[0 09 7] ^^c:^mM<Dm^tmt. 

L<mu^mi±^'MLxi^^o ^tc. :^mMxict. 
ctf)^x^rj:f)^-yfc^^.m<Dmi.>msw^m\.>xmm^ 

[0 098] 

[0 09 9] 30 

[*ife«?«i ] m^W(om^ 

[0100] ^Xl^r, ^45^^M^:tfXg^L//c3-^;U;^; 
:7 ^xnp^fc— MtcasJOL/co 3-y h f;!/ h 40 

f^U/c3-^JL'*?>^h:/abVI/h yy h+S^S^-^VZOS 
aSP^rSS^TiC 5 ^MiX y y X ni^iCilJni^Jjn L/c. 
3-y;l/:^:7>:7*ab*;l/ h y^ h+^'t^^>2 OSSSP^ 
fi^rilJjn^MS. mn^(Dyy::^a\H(D};^^m<DMSLt^ 

[0101] ±iB<Dcfc^K:br^itr8^H5^}K<0J5 50 
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>?§^ (9 5%THF^) ^2 omm^mmLxm^ 

-^ii^x. ^y^-^^^m^:^:^^n-7h^yy ^—^m 

[0102] ^omm. m^rnt^i ^%<oKitmimh 

c<Dm'^^^^i^xm:^m^^<om^k^±<m^^hintji 

«I£TtC8 0-C$t^^{Cfln{»L;&*56THFteJ: 

LTft^nfcs^t*© 1 5 0 vmtm^^t 9 6. 3 %-c 

[ 0 1 0 3 ] $/c. mibtifcm^it^(tC-:>i.^X{fJl^^- 5 
x-"S^3>t5'nvhy5:7^- (GPC) dcjz^mML 
fc^^Miit. Mw= 1400. Mn=900-C^«9. ^ 

fftjiiS[= 1 .er&o, 2 3-ac*st:f-5tte[«7 5 0 0 

-fe > 5^ 4< ^ X (cps)r ^ O /Co 
[0 104] 

[JtKWI 1 ] **6«?« 1 xUmoft!Sk'^(iC^i.^x. Ji^f^y 

m^mt^%x$>^fc^ 

[0 105] 

[j:be^0i2] »^B. mmtf:;^mxm. asttfecta^ 

lOOSSggi. r-^^^yci+>':7'pf;bh yy h 

^ > 2 0 mmSS^^itih^y y:^::^ I^JC^*r>^ ;gr^A 0 
/cC:^5 e> ^ X n COrt^tf* 8 0 •C^MI» U ifco 

[0106] s«^Ttc^i;^;^;vs^g3J&?Rj<h v 

X. ryt:';^>f vr^^^-n:::! h y^bO. ISMSP*:?^:^ 

tlJ::. h y;l/0. im«a5*a§flPL&3&^6«^*(D:7^X 
nrt(Df^SUC[:>SS35i^8 0*CCC«l^'C#^cfc^K:. ^ftip 

JftL/c>';Uv;l/ K7'i/;l'^Jl/;^?>'*^>2 OSSSP«:S«i 

r^$.';l/y;W;^7:7-^>2 0««SP^«*iiJraaSMi. TV^ 

e>^-/v>^^nr.h y;uo. is«gu*ii»n^flnu. IB 

^cf3(D:7^XnrtCD[^i?^(DSffi:^^9 O^CCClt^r^-S 
SJg^^l 1 0-C^r±^b/Co 5 6JC2 o^p^^^ai^tf 

[0 107] ±m(DJ:^tfCLX^i\-X8mm2 5^m<D 

(Qb%THFmm) ^2om&si!>mmvxm 
^^w±^-^fco oLxm^tifc^fimcDTHFmm 
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[01081 ^<0^S. m^mf)^8 7 %<D^fmiSi!)m^ 
KjF^ 8 0 ^ Ccaja 0 JQ: 30« 6 T H F *5 J: 

htifcm^w<o 1 5 0 "ctmm^kt. 9 6. 3 %r & ^ 

/Co 

[0 1 0 9] */c. ^#6n^lfi^^^ccoliry;^>'^•- ^ 

x->'3>i^pv h^;^'^^? (GPC) ^cfcOSJ^L 
/c^T-Sti. Mw= 2 10 0. Mn = 1 0 0 OXih^. 10 
^tim=2. l-C&O. 2 3'CtCfct:f^ttS[«l 0 5 

0 0i2>^si<-YX(cps)r*-:>yto 
[0110] 

5 0S«gpi, ;^^U>2 0SSgp. y;b-7;U:/^;l/r 

h+!>'>>-^> 1 ofisgp. so^^MMiSiur^^ 

KO . l*«ai5?:f±ii^:7'^X3p«i{c 

[0111] yci^-e. ^^tcM^;^*>^aJftL/c3-y;I/:^ 
h y'a tvu h y ^ h =^->'>^^ > 2 7 mM^^MWTf^c 

h+5>V'^>2 7MBB^^M^. ^fi^*(D:7^X 
:3rt(DF^S^®aet3(>^9 0 ^CCCj^^r^S J: ^^C. TO 

P^CDF^S^fCDSffi^O^ 1 1 0 "C^C^^r ^ ^ cfc -5 . 3 6 

[0112] ±fEco<i: ^» ^ttr 8 mm(OKJt^k. 3o 

[0113] ^(Di^m. M^mii)^8 1 %<D&fmi)m^ 

Lxm^nfcm^{^<D 1 5 0 vmmMi^iit 97. d%x 
[0 1 1 4] s/c. n^tifcm^mc-Di^^xyji^^-^ 

s.^i^B>^u^h^'^y (GPC) Ccj:«3a(j^L/ 

/c^T-S«. Mw=1800. Mn=1200r^0. 
^t$(fi^= 1 . 5 rab <3 . 2 3 "Ctc*jt:f 5>ttS« 1 3 0 

0 0 •t2>^v-}<>r xccps)r* o/co 

[0115] 

[Jt«J«?93] Sfli^a. ^^*rxSA«. aaff*5j:0' 
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SOfiSSBi. J^5^U>2 OfiMSB. >'^l/^;l/:/^;l/r 
^yu-h3 0mfigB. r-^^^y n^^^v't/atVl/h 
y^ h+^>>^^>l OSaSB. ^;Uv;i/Kf^i/;U^;U;^ 

b /w: 6 :7 ^ <D * 9 0 TO U /Co 
[0 116] «MiTCc^>?:<7;l.fi^S*&SU<bL/ 
-r. ^>y>f;^>'^•-:^-+1f >f KO. 0 5*sa5^:?^X 

r3rt<Drtg^CD^;&^9 0"ac^^rt€>i:^^. ^^P 
fcJ:a^JDS^4B#Patfo/Co ^CQf^. 
F*9CDI^$iB5(DaS3&« 1 1 O'CCCfiH^r^-SJ: ^ccjjns* 
tfC\ 2B$P0lJgiS?:iitT$-a:/c. ^Of^. ^l^V-Ol^^^ 
KO. l*SgB«:aS»PL//ciC5. maSt/cCl^ 
i^<t<h«>Cc:7^xnrtajKtil 5 0°C^r±#L/Co ^ 

cr, ^ip*3 o^3^raffi\ :7^xartiaffi}05i lo'c 
*i^ratf^/c. 

[0117] ±ffiCDJ:5«:Lr-&tt-C7^ra3 O^HIO 

y>mm (9 5%thf^vS) ^2osssi5a^»ours 

^^ff±3li'/Co C^»LrS6n/cJ5jS:;1J9Cr)THFS^ 
[0118] ^CDiS*. »^^?&^9 2%(DJgj;Gi^:^)5f#6 

C(Dfi^ccpsL/rS^SJcBfci^^S^c:^;ssr*o 

/Co iKt=kr^6n/cJg^^?B5*xy^*^U'-a?-CCi^L/. ?S 
lET^C 8 0 "C^ ^ tcjp^ {^tSii)^hTH¥^X 

^y^-. ^??^:i--;Wb^*l^*u/co c^urff 

hritcm^W<D 1 5 0 "ciin^^^i 9 6. 3 %r & o 

/Co 

[0 1 19] 4/c. ^§e)n;ftfi^mc"r:>l^ry;^^^•-^ 
x-->/a>t5^avhi5^^:7-<^ (GPC) ^ciOSJ^L 
fci^l-Wit. Mw=5 80 0. Mn= 140 0r*0. 
^tS(Jg^=4. 2-0*0. 2 3-CJC:foC:f^teStJ2 7 0 

/Co 

[0120] 

[*Jfi0(3] a^a. ^S*'x#Ae. fi«it*jJ:C/ 

3SSfe?^iP^^{®^/c:7^xn(c. y;uv;i.:/^;i/T^ y 

yp+i^:/nfc:';bh yy h+>/>/5>i osssp. so^ 
^s^iur5^3?^-fe>>>i:7P^>f KO .i«agp. 

Wicmmmt uritKx^;i.6 osasB^ftiiij?^:?'^ 

0-C(CTOL//Co 

[0121] ;^C^t?. ^53^tCS^;^/>^aj^L/c3-y;U*r 

:7>:7*af;uh yy h+i^ix^> 1. SMSgp^MS^T 
tc:7^X3rttc— M^cgRJnL/Co 3-y ;l/;<7 K :7;n fc-;l/ 

h yy h^>'^'^> 1 . 5 asgi5>&^jp^. 
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5 X :nF*g<DrtSi|»®Sa*5 7 0 -C^JfUtr * -Set 5 . 

[0122] ±ieco J: ^ oc ur^tt-c 7 ^p^cDSiSf^. 

[ 0 1 2 3 ] C ^ Lrf#6n/cfi^^cr) 1 5 0 'C^^C 
@Jf$^^^isi)/c<bC5. 6 6. 7%rafeo/Co ^ 

vh^^:7^- (GPC) «:^«9»J^0/c^^-*». M 

w=34 0 0 0. 1^40= 1 80 0 0-0*0. i»tStJg^ = 
l.gr*)«3. 2 3'CCCtet:f-2>tta[{*2 3 0 0-fe>^jJ< 20 

[0 12 4] 

U-h7 0MSgP<t. X^U>3 0*1135. 
Un=^^s^:7*nf;b h h+t/t/^^ 1 OSfiSB. 

igSPJ i L TitMx ^ ;l/ 6 0 mMM^{±yL^ :7 ^ X :3 

^ U /Co 30 

[0125] ^xi^T. mfv^^^vti)\^m^mvmh, u 

y^np^cc^jpu/co ^CDf^. 3 O^SiCTV't'X'^y:/ 
^^*p*s<l:a^'JllS^4B$MtTo/Co ««i*cr):7^ 
v:/^a::. h y;l/0. iaSIH5^^*nL:7^x:3f^Sa[ 

[0 12 6] ±ia^o<fc ^ ur ^itr 7 s^F^cDSiSf^. 
[ 0 1 2 7 ] c ^ Lr»6n/£:«^f*<D 1 5 0 -cjjnfS^c 

cfcO. Hff^^J^r^J^es^/ciC^. 6 6. 7%'C*-:>/Co * 50 
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vh^^:7>/- (GPC) klcfcJ^aiJ^L/c^^M^. M 
w=4 5 0 00. Mn= 1 90 0 0r*0. 4*tfcfglS = 
2. 4'C4>«9. 2 3-CK:*$tt-5ttK«2 7 0 0-fe>^jJ< 
-rX(cps)'C&-:?/Co 
[0 128] 

[^iS0il4] ^m^y^MKm. um^^^xj 

OOfiSSUi. r-^t$'^yn+i^:^tibvi/hy^ h + 

x^;l/6 0MSgB^{±jA^>'-^Xr3[^Ccg^:^X*^A 
tJ&>5^^6>'^Xri(DF*iSi^47 O^acflnl^L/Co 
[0129] JFX^^. *^K:^*:tfXgg|U/c3-^;l':^7 
h :7-n h y ^ h > 1 . 2 SSSP^S^T 

h yy h+t^V5'> 1 . 2SSgp^?^M^. mJ$'1^<o:7 

«P«^*5j:af^;fe4^Hltfo/Co 3 6fc. Sflitt3(7>:7^ 

flft*tft.>2ll*raa^JSJ^^*jf8iKL/co *cDa. ^>>;^7;V 
S^5aj^ffliLrTV^t'X-/V>^^ar.h y;l/;S:0. 1 

CO 1 3 0 ] ±fE(DJ:^^cLr^it^7^K(DJSl£f^. 
en/cJSj£^CDi^^x^;U?§^g^coiir. ^y-v-^^^ 

/Co ^/c. c<DM^^c|^Lr«^JSJ£<Dm^t3:^<l^,«6 
6ti/ci:j&>o/co 

[ 0 1 3 1 ] c ^ urf#e>n/cM^ftcD 1 5 0 '^cjra^^c 

<t:0. H?fJi>*^8?)/ciC6. 6 3. l%r4>-o/Co S 

/c. »e)n/c«'^^'oi>ry;i'-'>'-5x-->3>^7o 

vh^^^^f- (GPC) icJ:Ui'JSL/c^-?-MJi. M 
w= 46000. Mn = 2100 0r*0, :J3^tScJg®[= 
2. 2r$>0. 2 3''CCcfct:f-&ft5Sti3 2 0 O-fe^^jJ^ 

>fX(cps)ra)o/co 

[0132] 

igSfe?^^*fit;t/c:7'^xn«:. y^;PT^yu-hl 
oomagpi. r-^^^ y P+>^::7-abVi/ h yy 

>1. 2*Sg|5. lE^W«l;^JiLTi^Kx^Jl/6 0S 

MSB>S:f±ii^ ^ X 33 rt^c^:^/X^«A U /cf7&^ *E> :7 ^ 
XnCDP^gi^^: 7 0 -CCCflO^O/c. 
[0133] ^j^l^r. SS^TtC^t^^^ibS'&iaj&^Ji U 
Tv^fci'x-f v:/5^a^ h y;U0. 0 5M«gB*:7^ 

X:3rtCcaS»IIU/Co *<Dfi. 3 O^CCT^/fX-rv:/ 



41 

;^ :3 i^<Drt§^ia<3C)ias>)5 8 5 *ctcjffi}#-e# 4 <fc ^ tcjjna 
[01341 ±iEcD J; ^ «: ^itr 7 ^FJCDSjcSS. 

[ 0 1 3 5 ] C ^ Lr?#6tl/cm^<*<D 1 5 0 ^ZUW^ 
cfcO, mB%^^^1cLXLh. 6 6 2. 0%r*o/Co 

nvhi^^7^ - (GPC) CCcfc«3»J^L//c43^S«. 

Mw = 67 00 0. Mn = 22000-C*D. 

= 3. ir&O. 2 3"CK:*st:t'&ttSli3 4 0 0-fe>^ 20 

[0136] 

^a-7>r KO .2SSgP^f±iA^:7^Xr3rttc^S:^f;5^ 

4#AL &>&56 :7 ^ X :3CDrtgf^?: 6 5 -ac Jn|» L/Ca 
[0 13 7] ;^l^-C, 5^55^tC^*:^f;:^B^LA:3-^;l';<7 
V' h >'*a tVU h U ^ h > 2 . 0 a»gR*S«^T 30 

h h+^'>>^>2. 0SMgP?r3^M^. ^^*CD>' 
=y X 3F»9C)|^gJB30Se[?&5 6 5 -CCCilt^t? # -5 J: ^ . 
JJII»*5j:0'm!I*2^B?fr>/Co -eof^S^Jc, 
^;tfx;®^U/c3-^;U:^:7>:7*ah*;l/h yy h+s^v 

^> 1 . 4S*g|J^18fiiT<D:7 "J 7.zxn^--W^mm 
^l//Co 3-yjL':t^>'>:7'nt';u h yy h + ^^^>^>l, 

fi^tfl^/j:7!?^6. J5^&^2^F5tf o/co ^(Df*. 40 
:3F^<Drt^tlCDaa*^ 9 0 XCCi^ftr^-S J: ^CC. ttS 
^tf C ^ /j: 6 JSIE* 4 B$Fatf o /Co 
[0138] ±iB©<fc UT^it-C8^FHlCDSlSt^. 

(9 5%THFi?§M) ^2 OmSg|5fig»nL/rS^^<$± 
Si±/Co C^brff^n/cSlS^^OTHF^jSCCOli 

[0139] ^CDifeH. m^^;^^7 3%(DJSjJ:;«B5W§e» 
CCDM'^tcKUrm'^SJSco^^t^:^<i2d66n/j: 50 



1^132 0 0 1 -40 03 7 

42 

?Spo/Co i^li'C^#6n/cJSfS^^«:x^^^1<^«--^--tc^^ 

or f#6n/cs-&»© 1 5 0 •c»n«rafc»« 9 & 3 %-c 

^bo/co 

[0 14 0] s/c. »6n/cS^^t^coc:*ryJ^>'^•- 5 

x->>3>^uvh ^^^^ (GPC) CCj:fpaiJ^L 
/c^T-M«. Mw= 12000. Mn = 7200 1?* 
t»f!cJ§S[= 1 .6^*0. 2 3-CtCfcC:f^,ttS»6 
3 0 0 0-fe>^.i<-rX(cps)r4)o/Co 
[0141] 

iSiS?^lf«:m/c>''^Xnjc. x^Jl/T^yu-M 

OOffllSPi. r-^^^y o+i^t/ntvi/h y^ 

>2. 0Saa5?:f±ii^:7^j?;3|^CcM^:<7X*2S;AL 
/cC:^5 ^ :7 ^ X :n cDrt§^;$r 6 5 -CCCttll^ L /Co 

[0142] ^xc^r, u 

x:3rttciSftjU/co -eofa. 3 0:^tcrV^t:*;^^v:/ 
^p:^hi;;l.O. 0 lSSSB48SttlL/cC:0^6ti^*<o:7 
^ X r3p«gcDrtS^<D^aK7&^ 6 5 "Z^mWC ^ i: 5 CC. 
^^*2D#Fatfo/Co ^^3^&C^:^f;:^S»U/c 
yilz-^jl/ Ff=^->;l.y ^> l , 4«SS|5^fflfi5T(c 

)[.tfy'^>l. 4mJlSP%iifin^M^. iSi^tcTyb':;^ 
^v:/^nxh y;i.o. 1 mfigp^iiiJD^ttlb. mS^* 
cD:?^X3[^CDrtgiBJCDiaS>&57 S'CCCjS^r&^J:'^ 

^>V^^--/>;S?K (8 0%=<^i^lx>i^}g) *4 0«figP 

ma LrM^jgj£^?»©je5ccf^±L/co 

[ 0 1 4 3 ] C ^ Urf#6n/c:g^jS^cD+i.'U>;^ 

5 4 %<DSi£^3&if# e» n/co c cDfi^cc^ L r s-^JSJS 

tJ#^Stc®|^t?:^S^/j:t^g|r*-:./c. J^i^rf#6n/c 
JSJ^;4^54x/^^i<u-af-«:^L/. JSIITKiS o•c*t?^^^ 

[ 0 1 4 4 ] c ^ LTff^n/cM^^o 1 5 0 'cmmm 

^«9 7. 3?^r*o/co ^/c. f#e»n/cS-^^ccoi^ 

ry;l/^>*-5x-s^3>^ovh^^:7-<- (GPC) 
fCj:9»JSl//c^S«. Mw =21000. Mn = 6 
3 0 0r*0. ^>ffcfiS=3. 4-0^)0. -¥5^y;Ut^(D 
5j<i; v-rfco/co 2 3*C{c*yt:r'&tt»i8 7 0 00-i2 

> ^ jj< >r X (cps)r ^ /Co 

[0145] 
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OMSUi. i^y^JUr^ >^:n^;l/r^y U-h 1 0 

[0146] ^^^cSS;^':^S^L/c3-y;i':^ 

^^(Dp^mm<DmAi)^% 0 -acjffijfr*^ <fc ^tc. jioja 

5 mms^^uwra^ y^:^ ^n^-w^mmm etc. 
mmmik. im^o y -^x =irt<Di^giacDss?&« 9 5 

[0147] ±fBOD<fc ^^c ur^ttr 8B$pa<DjSiS^. 

(9 5%THFfil?S) *2 0SSgB^JnLrfi^4ffiJ: 



[0148] ^(omm. 



8 7 %<DJgjS^:^n#6 

« 1 



(23) 2001-40037 
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urf#6n/cs^(Z) 1 5 0 *cimmmt 9 & 9 %-e 
[0149] ^/c, f#6n/cm^Wcoc^r'y^^>'^•-5 

x-->3>tj?pvhy^:7^- (GPC) liCX^m'&l^ 
fc^^miit. Mw=2 70 0. Mn= 1 5 0 Or*>0. 
^Jt&f^= 1 .8'r^O. 2 3 -CtCfcW -S3fSS« 5 7 0 
10 0'fe>^J^<^X Ccps)r & /Co 
[0150] 

[^;^0ll7*5cfcO'J:bg?0g7 ] ^ 
S«2 0 0 5 «; »; ^;l/<Dt*-;^;-tC, ^Mfflt'ti^^U 

^/c, mitimmmm^oxT^h^^b^iy^^^i, 

sr. ^^If'-Jcrg^ig^OTttia/cCffi^^ 

20 [0 1 5 1] f#6n/c^®|*0. 5 mmIS ^ CDi^SaB 
^C/^'-n-^-?^ffiCir. ^^ffJ¥2 0 MmCc^?5L/Co 
36^. C^Lrfflfi£^*^^L/c^ffi*2 S^'CCDSS 

r4^F€fficsu/cf*. 1 0 0 -cr 3 o^a^F^jo^ 

[0152] 
C«l] 





















uttit 


sotu 


y 

1. OiM 


AA 


AA 


BB 


AA 




titMt) 
IMtU 




1. (IH 


CC 


BB 


DD 


CC 



(0153] iJcfc, ±iB^ 1 cc*iiir> Mbt4. 

AA • ' • ^ y fpts. 
BB • • • t>-r*HCdif-:»i'*0<. 
[0154]CC - • - ^f--^ i?®*!*?.. 
DD - • • B^i5>*»«:5? i'ASS).?). 

AA • • •^©?*#^«^<M6n^£l<». 



40 [0155]BB--- ^Jg(C*>-r*HC?##^3!»sm6n 

CC • • •^^u^msM-^i)'^m.h,i\^. 

(0 1 5 6 ] AA • • -^lg*i«IS©®fiK:3ira[0OO' 

BE - - ' mmitsm<Dmmicigm-i' ^i)mi^icz>u^m 
50 n^JSfe-r*. 



(24) 



2001-40037 
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[ 0 1 5 7 ] A A • • • ^m(iC^0rj:ytni^^$>^o 

BE • • '^mt$>^i)^ TAAj ttm-r^tmrn^t 
cc • • • 0^'j>(oytmt$>^o 

DD • • • :^<:7feiR*ii^cC^o 
[0158} 

Si 2 



46 



^iur. ^as'&ff^i oofisgPih. comn^fsc^ 

[0 1 5 9 ] fi^n/cffi^K^^rO. 5rnntfi3. 5 0mm 
X 1 0 0 mm<DSfM^W(fCmS^^^^ii>X . ^^/? 1 
10 0 0 /im. ^^Ma5 Ommx 5 OmmCC;^-5<:fc'5M^ 
b/Co ^(Di&. m^^c^f&^iDmJMdC. 0. 5 mm 

[0160] 
[^2] 









fltitt 






13s. 








SOtM 


I. QUI 


AA 


AA 


CC 


AA 




(itM3) 


SOlll 
40111 


i.tlti 


CC 


CC 


CC 


CC 



AA 
BB 
CC 
DD 



[0161] 3&*5. ±iBa2tCfcCi'r. @g>ft14. 

' mit\^ : 2 0 0 5 y »j h;H:f-:^-«:r!BSSUifcK 

• 8B#raw± 40 

[0162]AA- • • 2ilM«±^TL/iCcC^o 
BB • • • l'-2«rat!mTo 

CC • • • sB-'iiir^r^o 

DD • • • 3B&S^(fCmT. 

>T-:^^@^b. m^LXi.^rjn.>&iWir^m&yf[^^Mm 50 



[0163]AA - • - 3 0£(±STU&l^o 
BB • • • 1-3 0-0^0 

CC • — 2mm-- 1 uxmi^o 

DD • • • 2B$MttrtW:^To 

mtmmdcmmLfco 

[0 1 6 4] AA • • • liarfflti±?IT03&C*c 
BB • • • liira^-SBT^o 
CC • • • 1 B'-3 0-C?ITo 
DD • • • 1 BWrt^cm^. 

[0165] 

gS2 0 0 ^ »; »; h;KDt:-:<7-K:. tt«SRlffi«fli^ 

^iUr. #«fi^tt:«:l OOSfiSPi. C©«HiJa^> 
(^MOX. mitimMmmtLXiy':r:^)Viy^^ijly 



45 



fc, 

[ 0 1 5 7 ] A A • • • ^mK.^mj:^m^$>^. 
BB • • ■miiii>^t^ TAAJ tOMnt^iRmt 

CC • — 0^'j>(D^mt$>^. 

DD • • • ^<3fezR*^^Cl^o 
[0 15 8] 

[ ji]M5Wi 8 J: Mbf5t?ii 8 ] mmm * 

ft 2 



(24) 1$ga2 0 0 1 -4 0 0 3 7 
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*^S2 0 0 5 i; y h;KDt^-:^-cc. mmwmmm^ 
^tLx. sas^i*^i oofisasi. cc^^^^i^^ 

[0 1 5 9 ] ften/cffl^^^O. 5rnnW$. 5 0mm 
X 1 0 OmmCD^g^ffi^^a-^^^ffll^r. ^^if 1 
10 0 0 Mm. ^^ffiSS Ommx 5 Omm«:^'E>cfc ^^fli 
U/Co ^©fi. a[%k:g^fi£:»®^BK:. 0. 5mm 

[0 16 0] 
[^2] 









ntitt 












rmm 
mi) 

mm 


SOtM 

iOlll 


2. Otti 


AA 


AA 


CC 


AA 




mi) 
itom 


SOUl 
40tU 


'/ft> 
I. >ttl 


CC 


CC 


CC . 


CC 



AA 
BB 
CC 
DD 



[0161] &*5. ±fa«2^*jiir. S!ittt. em 
• mitn. : 2 0 0 ^ y y hJH^-:^-K:riSML//csi; 

' lB#ra«rt 
■ 4-- lB$Fa 

• 8'-4B$ra 

• 8B$PaW± 40 
[0 1 6 2] AA • • • 2jaHfei±^TU3Q:C^o 

BB • • • i^2ara'cST. 

CC • • • 3 0--lilPanrFo 
DD — • 3B&.P^(cmT, 



[0 1 6 3] AA • • • 3BlcX±mrLtj:ii>o 
BB • • • l-'3 0r^o 

CC • • • zmm-- 1 ar^a 

DD • • • 2B#ra«rttC^To 

[0 1 6 4] AA • • • immicl±^TOrj:iiK 
BB — • liMP^'-3 S-C^To 
CC • — 1 B'-3BrSITo 
DD • • • 1 Btll^^C^o 

[0165] 

^S2 oo^vvv h)i^(Dv^-tf-(iC. if&mmmmmf& 

^tvx. #a«^i**i oosfiSBi. c<Dmmf&^ 
(fCMLx. mit{mmfmtLxty-:r^jviy^r>;iji, 



C25) 



2001-40037 



47 



48 



[0166] ^htitcm^^mmmm^stifcPE 

« 3 



*o*c> 2f^mmmm>s:m>mi\=s:U^$^tc. 

[0167] 
[«3] 









9 "J 






nam 9 


until 


0. im 


1 1 


4 8 0 
a f 


2.0111111 




ami) 
loom 


mm 

0. IttI 


1 5 


2 2 0 
c f 





[0 168] 4*5. ±fB^3tCfctir. 

i^fili D/c ( J . do wffi(C!g8|i) o 
[0169] • tt#:^7 : 2 3 •C<D^fiTCCT. 2 3 0# 

+^?ti*L/cSUSffi&c. BA0W:fiH2 5mm^rtt« 

ff«M*4^teD#t:r. ^^^cEE«b/c<, ^CD^^ZO^H 
fficBU. SOOmm/mi nCDiia-CftS^l 8 0" 

SffiL/Co g/2 SmmCD^liCcraii^-r 

[ 0 1 7 0 ] ^/c. StatcJ:Oi^Mt^^^SI^L. tt« 

^KJK<DJ»^J3: a f i^lBL/Co • 'KJ#;^7 : 2 3 'CCD 

^ST^cr. 2 3 o#cDW^*ficcr:^ffi*+^W^L. 40 

Cma2 5mmX2 5 mm^J^JT'Sct ^tt«S*J^^teO 

jt%^wMhtc. -ecos s 1 B$raffiSf&. 4 0-c 



CO 1 7 1] ±IECDj||fem^i^'i:bt5^<!:CD*fl:b*>6* 
[0172] 

Cj||ft«?!ll Ofecfci>'J:b®^Jl 0. 11. 12]*!^ 

mmth^. sas^»*i oofis^t. c©i»flg 

[0173] f#e>n/cffl^^^3 0mmll$(D:3>i$7 
^L//c:a > ^7 - h :/n i'* 2 3 °C<DaSt?2 4B$rBl 

[0 17 4] 
[^4] 



49 

« 4 



(26) 



0 0 1-40037 

50 



















rmm 

in til 


30111 


1 OfU 


A A 


AA 


AA 


1 0 


mi) 

lOOlH 




1. otu 


CC 


BB 


DD 

• 


1 1 




301H 


1. om 


DD 


CC 


DD 


1 2 


^3 y ^ V — b -9 irnh^ 




DD 


DD 



[0 17 5] ?C*5, ±fB^4(Cfcl,^r> Ig^btt, Wm 20 

AA • • • ^ V *fts. Lc 
BB • • • *D-r;OiiC$ yi'&'O. 
C0176]CC - • • i>m*i$>^. 
DD - • •^a(C»}JiM*5ff$E£5H^cl,», 

30 

A A • • ■ ^mimiiC^^iiL, 

[0177] B B • • • mmcommiiCV'Zf&ti^m^tc 

[ 0 1 7 8 ] A A • • • ^ffil^JSKSS^CL. 

BB - - • mm<Dmmicv-zf$9ni}i^^tc'r) . n^^'u 
CC • - •mmicmimi.^fcj:^fj:mmm<o. ^®t^ 
DD - • •mmfmL<^tii>o sfcii^M©— as^jg 

[0179] isBOHlfet^JteiCJfitiJMtCDmA^e* 



[0180] 

[HifiMll. 1 2teJ:C;fit«SWl 3. 14] 7 
Sg2 0 0 5 >; y f h;KDf-:^7-(C> -r-iUAffl^fli 
^ffl^ife^iL-C. #iga;^»4 1 0 OSfigPi. 

ccommmm&^icMLx . mitismmmmiz lxt- h 

mtc, *3fc. i^^Bltc. iffis 0 0 5 y y h;b©fcr-* 

0. 3fiSSR, ttSI9^«i^gS53-<!:L/r^9^;l'i5^JU 

h >2 ofiMgp^ie-^L/r. K--*-rt©rtS!^*ii^ 

[0181] f#6*T./cSe^^* 50m iiiJ1©P E T 

V ;i.A±«:. nmm<ommf^<ommi>i. 7 o mtc/s: 
•c. 2^raia®«{ra4m»^j*»*3-a-/c, ^©^. 

^fliBfc 2 5 a mJS©P E T7 ^ Jl/Aife^ 5 H/. 
mibtltcmi'S: 2 3 -C-Cl iSMft^Jft. ^ 5 h L/fc 
PET7 ^^WA^iflAiL. r^yji/^ ^^uAiiz-cctt 

[0182] 
[«5] 



r 



(27) !^ia20 0 1 -4 0037 

51 52 

ft 5 









um 




«^ 




7* ny^y 


1 1 


^ — # 

mm 


11 


mm 

0. ftU 


BB 


1300 


10.2 


BB 


1 3 


mi) 
loom 


IL 


mm 

O.ftU 


DD 


2600 


2.2 


DD 


fkWifi 
1 2 


mm 


am 


mm 

0. ftil 


AA 


1020 


13.4 


AA 


1 4 


7mm 
mi) 

lOOItl 


Uffy 

am 


f\fm 

0. (IH 


DD 


1800 


2.3 


CC 



[0183] 3&:*5. ±fE^5cc*5iir. mi^its 

/Co -eof^. 2 3*C^MU/cr7 ^ ;l/A<z>«ffit»aS • 

C0184]AA- • '^M^-J^M<. 7s^>\y7siR 

xf-vuxs^teOf+o^r L^^o fib. ^^r-vu:^® 

[ 0 1 8 5 ] D D • • • 9\'mt LX^tlfcmm^mtfj: 

S3 1 5 0 mm(DmmmffcmmLwmmm.mt Ltco 2 
3'afC^{.>x&mmmMm^wmrsmmi 0 ommi 

m":>mK^mmi 0 Omm/m i n Ccr?lo5gOS?iS 

[0 186] 'mmm^m:&r^v)vy ^)\^M^un 

^(iS 0 mm. S$ 1 5 0 mmCD^»JfJ«:^»f0^ffiffl 
m^tOtc. 2 3-C^c*jtir^SffifflsW4*fF«raiEBt 
1 0 OmmiU. ^loSgOilSl 0 0 mm/m i nCCT 



[0 187] ' ^T^VJl^y ^JVAIS, 

n^l0tkmi2-^t>-\^. 4 0°C<Dtmn k g/cm' 
tc^c^J:^. :7*u;^«tc<fc0 2 4^MteO^*:>-ii*tf 

t\ -ecDfl. 2 3''CCDtfc1I^MCC2 4B#P^]BcgL/ciSI4 

30 ;:>^T*3&^a*^o 

[ 0 1 8 8 ] B B • • • mnm±<ommktm< . i o tjc 

CC - • '^m^f)mmox^K^. mmi^m'^^^mf)m 

DD - - ' &U.m^^±tfCWmL . -WitLXL^-^X 
[0189] 

mmm 1 3 *$ cfco'tb^ea 1 5 ] y > ^t* 

SS2 0 0 S U y h;KDfcr-:^7-tC. iS»J<i:Ur&« 

40 ^wwsLm 1 0 0 mm^t . ?t«s>j<i: or sw^^:^;^ 

(^mi^m: 0. 2/xm) , */c. gg^tiSiiSB 

[oi90]j^i^r. t#6n/c^fli^>^<yx^u>i4o 

I mml¥SC0X--^-1f-J&4i2(cte#L/oi< y U>« 
3^*o <Sflg&SSL/iM./ci355f4S^aS2 3'C. m&35% 
50 M«:4O*C^r3 0PaS^L/cf^. ;J<yx^U>:K;0:*6 



(28) 



53 



^g32 0 0 1 -40 03 7 
54 



[0191] nibtifc->-vzy^tmM<Di^mr^x<om^ 

« 6 



[0 192] 
[*6] 









mim 






<%) 




1 3 


7 mm 
mi) 

utii 




0.03111 


AA 


BB 


4 8 0 


1 3 


1 5 


TtlktH 

mi] 

iiilil 


ma 


a. 021B 


CC 


DD 


3 2 0 


8 



[0193] ±iB^6{CfcCir. @!{t^. pj 

AA • • ' 3? ^^Lo 

BB • • • t>'rtf^liC^^:^{^m^. 

[0 1 94 } CC • • * divi?mf)^h^o 
DD • • • ^*^S>*« 

' li^Mtt : UM^ 1 8 oe^CCffltf (>'>-tf»f 0 ) , S?** 

[ 0 1 9 5 ] B B • • • l«*^fCCt>r;0>CC2>O*S!in3:^^^D 



CC 
DD 



0. ^§^82 3"^ aS6 5%0D*fi^r2 4 8#Pa]SSCgU 
fc. ?|o5S03ia2 0 Omm/m i n (DjiRCcr 

[0 196] 'mmmm^'nhtlfcum^3^^:y 

Anmmi^fc. ?l-:>5gOiiS2 0 0mm/mi nOii 



(51) Int. CI/ 

C 0 8 K 5/541 
5/56 

C 0 8 L 33/00 
C 0 9 D 133/00 
C 0 9 J 133/00 
C 0 9 K 3A0 



F I 

C 0 8 K 5/56 

C 0 8 L 33/00 

GOOD 133/00 

C 0 9 J 133/00 

C 0 9 K 3/10 



E 
G 
Q 
F 



(##) 
4 J 040 
4 J 1 0 0 



C 0 8 K 5/54 



(29) #gg2 0 0 1 -40 0 3 7 

F — A C#^) 4H017 M04 AA25 AA31 ABOl AB14 

AB15 ADOS AE03 
4J002 BGOQl BG071 EC077 EE027 

EN007 EX026 EX036 EX066 

EX076 EX086 EZ007 EZ017 

EZ047 FD146 FD157 GHOO 

GHOl G301 GJ02 
4J015 DA24 

43028 AAOOA ABOOA ABOIA ACOIA 

AC02A AC09A AClOA AC22A 

AC27A AC28A AC32A AC38A 

AC39A AC42A AC45A B^OOA 

BA01£ BBOOA BBOOB BC39B 

CB91C EAOl EB25 ECQl 

EC02 EC04 FA02 GAOl GA06 
43038 CA021 CC081 CE051 CF021 

CG061 CC141 CG161 GG171 

CH031 CH041 CH061 CH081 

CH121 CKOl CH141 CH171 

CH231 CK021 CLOOl 01021 

GA02 GA09 GAll GA12 GA13 

GA15 NA12 PA19 PC02 
43040 CA031 DFOU DF041 DF051 

DFlOl DK021 GA03 GA08 



GAll GA14 GA15 GA16 GA20 
GA22 GA24 GA30 GA31 3B09 
LA06 MAIO 



43100 AC04Q 


AE09Q 


AEISQ 


AG04Q 


AC08Q 


A301Q 


A302P 


A308Q 


A309Q 


AKOIP 


AKISQ 


AK31Q 


AK32Q 


AL03P 


AL04P 


AL05P 


AL08P 


AL08R 


AL09P 


ALIOP 


ALUP 


AL62P 


AL63P 


AL66P 


AM02Q 


AM15Q 


AM21Q 


AP16R 


AQPL5Q 


AS02Q 


AS03Q 


AS04Q 


AS07Q 


AS15Q 


BA02P 


BA03P 


BA03Q 


BA04P 


BA04Q 


BA05P 


BA05Q 


BA06P 


BA08P 


BA77R 


BA85R 


BBOIP 


BBOIQ 


BB07P 


BC04P 


BC43P 


BC54Q 


BC65P 



CAOl CA04 CA05 CA31 DAOl 
DA04 FA04 FAIO 3A00 3A01 
JA03 3A05 



